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3 A T B E P £ ) K y i O 
3 a B . Ka e g p o ejieKTpoeHepreTHKH 
I . J J . JIe6egHHCbKHH 
" " 2 0 2 0 p . 
\ . \ 
Ha K B a j ^ i K a u i i r a y p o 6 o T y 6 a i c a j i a B p a 
^InyHa C e p r i a MHKojiai ioBHHa 
1 T e M a po6oTH « P o 3 p o 6 K a CHCTeMH ej ieKTponocTanaHHa KoMnjieKcy K O J I -
neHTpiB» 
3aTBepg:>KeHo HaKa3oM n o yHiBepcHTeTy N ° B ig 
2 TepMiH 3 g a n i cTygeHToM 3aBepmeHoi ' p o 6 o T H 0 6 . 0 6 . 2 0 2 0 p . 
3 B u x i g H gaHi g o poGoTu: reHepaj ibHuii njiaH npuMimeHb i3 3a3HaneHHaM 
Micnb po3TamyBaHHa O C H O B H H X ejieKTponpHHManiB (cBJTHjibHHKJB, po3eToK) ; 
n e p e n i K ejieKTponpHHManiB i3 3a3HaneHHaM i'xHboi' noTy>KHocTi Ta Kij ibKocri . 
4 3MicT po3paxyHKoBo-noacHK>Baj ibHoi 3anucKH (nepej i iK nHTaHb, aKi 
HeoGxigHo BupimHTH) 
- B c T y n ; 
- P o 3 p a x y H o K eneKTpHHHHx HaBaHTa^eHb; 
- P o 3 p o 6 K a BapiaHTiB cxeM e j ieKTponocTaqaHHa; 
- TexHJKo-eKoHQMiqHe o6rpyHTyBaHHa cxeMH e j ieKTponocTaqaHHa; 
- B u 6 i p eneKTpHHHoro o6j iagHaHHa; 
- O x o p o H a n p a n i ; 
- B H C H O B K H ; 
- C n n c o K BHKopHcTaHoi j i iTepaTypu . 
5 n e p e n i K r p a iHHoro MaTepiaj iy(3 T O H H H M no3HaneHHaM o6oB 'a3KoBHx 
K p e c j e H b ) 
- Bap iaHTH cxeM e j ieKTponocTaqaHHa n p o e K T o B a H o r o o 6 ' e K T a ; 
- C x e M a p o 3 n o g i n b H o i M e p e ^ i 10 K B . 
K A J J E H ^ A P H H H n J I A H 
N ° / H a 3 B a eTaniB po6oT H gnn j ioMHoro TepMiH BHKoHaHHa 
n p o e K T y eTaniB po6oT H 
1 P o 3 p a x y H o K eneKTpHHHHx HaBaHTa^eHb 0 6 . 0 5 . 2 0 2 0 
2 P o 3 p o 6 K a cxeM ejieKTponocTanaHHii 1 2 . 0 5 . 2 0 2 0 
3 P o 3 p a x y H K o B a nacTHHa 1 9 . 0 5 . 2 0 2 0 
4 BnKoHaHHa KpecneHb 2 6 . 0 5 . 2 0 2 0 
5 O x o p o H a npaiu 3 0 . 0 5 . 2 0 2 0 
6 O opM^eHHa noacHiOBajibHoi 3anncKH 0 4 . 0 6 . 2 0 2 0 
CTygeHT-gnnnoMHHK 
( n i g n n c ) 
KepiBHHK npoeKTy 
( n i g n n c ) 
3 M I C T 
B c T y n 4 
1 Po3paxyHOK ejieKTpuHHHx HaBaHTa^eHb Ta B u 6 i p TpaHC(j)opMaTopiB 5 
1.1 Po3paxyHOK ejieKTpuHHHx HaBaHTa^eHb 5 
1.2 B u 6 i p n o T y ^ H o c T i T p a H c ( o p M a T o p i B 13 
2 OGipyHTyBaHHii B u 6 o p y cxeMH ejieKTponocTanaHHii 15 
2 . 1 B u 6 i p cxeMH ejieKTponocTanaHHii 15 
2 . 2 P o 3 p a x y H o K n e p e p i 3 y Ka6ejiK> 5KHBjieHHii 17 
2 .3 P o 3 p a x y H o K BTpaT ejieKTpoeHeprii ' 2 0 
3 P o 3 p a x y H K o B a nacTHHa 2 3 
3 .1 P o 3 p a x y H o K BTpaT n o T y m r o c T e i i B Ka6ejibHHx j i m m x 2 3 
3 . 2 P o 3 p a x y H o K n o T y m r o c T e i i T p a H c ( o p M a T o p H H x n igcTaHni i i 2 4 
3.3 P o 3 p a x y H o K cTpyMiB K 3 2 5 
3 .4 B u 6 i p a n a p a T i B 3 a x u c T y 3 4 
4 iHcTpyKnii i 3 o x o p o H H n p a n i e j ieKTpoMoHTepa 
3 peMoHTy Ta o6cj iyroByBaHHii ejieKTpoycTaTKyBaHHii 4 2 
4 . 1 3ara j ibHi n o n o ^ e H H a 4 2 
4 . 2 B u M o r u 6e3neKH n e p e g n o n a n c o M po6oTH 4 4 
4 .3 B u M o r u 6e3neKH n i g n a c BHKoHaHHii po6oTH 4 7 
4 . 4 B u M o r u 6e3neKH n i d i i 3aKiHneHHii po6oTH 5 1 
4 . 5 B u M o r u 6e3neKH B aBapi f iHux cuTyan i i i x 5 2 
B H C H O B K H 5 5 
Q I H C O K j i t i epaTypH 5 5 
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3M. N° doKyM flodnuob Mama 
Pa3pa6oman fluyH C.M. Po3po6Ka cucmeMu 
eneKmponocma vaHHfi 
KQMnneKcy Kon-ueHmpie 
Hum. Flucm flucmoe 
PyKoeod. BonoxiH B.B. 3 55 
Peu,eH3. 
ETdH - 61 n H. KOHmp. 
3ae. Ka^> ne6eduHCbKuu 
B c T y n 
C y n a c H e cycnijibCTBO BaKKO npegcTaBHTH 6e3 BHKopHCTaHHa ejieKTpHHHoi 
eHepr i i . B o H a 3acTOCOByeTbca y B c i x r a j i y 3 a x H a p o g H o r o r o c n o g a p c T B a : y 
npoMHCJiOBOCTi, y cijibCbKOMy r o c n o g a p c T B i , Ha TpaHcnopTi , y 6ygiBHHnTBi, 
KoMyHajibHoMy r o c n o g a p c T B i H n o 6 y T i . ^ j i a HopMajibHoro ej ieKTponocTaHaHHa 
cnoKCHBaniB cTBopeHi 6i j ibini ejieKTpoeHepreTHHHi CHCTeMH ( E E C ) . n p n 
yHK^ioHyBaHHi n i e i CKjiagHoi ejieKTpoeHepreTHHHoi CHCTeMH npeg ' aB j i a iKTbca 
nigBHineHi BHMorH g o HagifiHocTi ej ieKTponocTaHaHHa i aKOCTi ejieKTpHHHoi 
eHepr i i . 
O g r o n a c r o i3 H H M TpHBaiKHHii n p o n e c 36ij ibineHHa eueKTpHHHHx 
HaBaHTa^eHb, p icT ogHHHHHHx noTyKCHOCTeii a r p e r a r i B npoMHCJiOBHx 
n ignpneMcTB, po3iinipeHHa H norjiH6jieHHa e^eKTpH i K a ^ i i TexHOJioriHHHx 
n p o n e c i B , aBTOMaTroani i H n ^ o p M a T r o a n i i y C B O K Hepry npeg ' aBj ia iKTb me 
6ij ibin BncoKi BHMorH g o HagifiHocTi ej ieKTponocTaHaHHa i aKOCTi ejieKTpHHHoi 
eHepr i i . 3 i H m o r o 6 o K y , BeiHKHH o 6 c a r g o p o r o r o eHepreTHHHoro 6ygiBHHnTBa, 
TpHBaui C T P O K H 6ygiBHHnTBa B n c y B a ^ T b BHMorn eKOHOMii KaniTajibHHx BKjiageHb 
i B igmyKaHHa npocTHx i cyHacHHx p imeHb n o po3BHTKy H eKcnj iyaTan i i CHCTeM 
ej ieKTponocTaHaHHa cnoKKHBaHiB. 
3aBgaHHaM g a H o i po6oTH e p o 3 p o 6 K a HagifiHoi CHCTeMH 
ej ieKTponocTaHaHHa KOMnjieKcy 6yg iBe j ib . P o 3 r j i a g a e T b c a g B a BapiaHTH 
3OBHimHboro ej ieKTponocTaHaHHa: 3MimaHHH BapiaHT (pag i a j i bHa i g B o n p o M e H e B a 
c x e M u ) i BapiaHT nigKjiiKHeHHa 3 a gBonpoMeHeBOK) cxeMOK. H e o 6 x i g H O 
Bup imuTH HacTynHi 3 a g a n i : 
- npoBecTH po3paxyHOK eueKTpHHHHx HaBaHTa^eHb; 
- 3 g B o x BapiaHTiB CHCTeMH ej ieKTponocTaHaHHa B H 6 p a r a Haf i6 iubm 
eKOHOMWHHii; 
- Bu6paTH H e o 6 x i g H e eueKTpuHHe o6j iagHaHHa; 
- p o 3 p a x y B a T H cTyMH K o p o T K o r o 3aMHKaHHa Ta B H 6 p a r a anapaTH 3axHCTy; 
- BKKHTH 3 a x o g i B 3 eHepro36epeKceHHa ( B pe3yj ibTar i B n p o B a g K e H H a 
cyHacHoro ej ieKTpoTexHiHHoro y c T a r a y B a H H a , 3HHKcyK)Tbca B m p a r a Ha 
cnoKHBaHHa eueKTpoeHepr i i i eKcnj iyaTani i iHi B m p a r a Ha TexHiHHe 
o 6 c u y r o B y B a H H a ejieKTpoMepeKc, n o K p a m y i K T b c a yMOBH po6oTH 
eKcnj iyaTani i iHoro n e p c o H a u y ) . 
K o M n e H c a n i a peaKTHBHoi noTyKKHOCTi g j i a eueKTponpHHManiB 




M3M. flucm N° MoKyMeHma flodnucb Mama 
1 P o 3 p a x y H O K ej ieKTpHHHHx H a B a H T a / K e H b T a B H 6 i p T p a H c o p M a T o p i B 
1.1 P o 3 p a x y H o K ej ieKTpHHHHx H a B a H T a / K e H b 
M e T o i o poGoTH e HagifiHe e j ieKTponocTanaHHa KoMnueKcy Gyg iBeub , g o 
a K o r o B x o g a T b 3 Kou-neHTpH, g i a npocToTH no3HanHMo ix aK « K U , 1 » , « K U , 2 » Ta 
« K U , 3 » . 3oBHimHe eneKTponocTanaHHa 10 K B 3 a 6 e 3 n e n y e r o i o B H a n o H H ^ y B a i b H a 
n i g c T a H n i a ( 111). OG'eKT Mae c n o ^ H B a n i B I i II KaTerop i i . ^ u a Ge3nepeGifiHoi 
poGoTH I KaTerop i i n e p e g G a n a e T b c a gogaTKoBHfi g r o e u b r e H e p a T o p , mo >KHBHTb 
oKpiM C B O I X c n o ^ H B a n i B me i aBapif iHe ocBr raeHHa Ha O C H O B H H X m i a x a x 
n e p e c y B a H H a jnogef t . 
3Haf igeMo p o 3 p a x y H K o B e eneKTpHHHe HaBaHTa^eHHa KoMnjieKcy. 
HafiMeHyBaHHa eneKTponpHHManiB i i x 3aranbHi BcTaHoBueHi noTy>KHocTi 
npHBegeHi B T a G m i n a x 1 .1-1 .3 . noTy>KHocTi n o Ko>KHoMy eneKTponpHHMany 
oKpeMo i i x KirnbKicTb npHBegeHi B TaGuHnax 1 .4-1.6 . 
Tadnuv^H 1.1 - EneKmponpuuMani «KL(1». 
HafiMeHyBaHHa erneKTponpHfiMaHiB CyMapHa BcTaHoBueHa 
« K I 1 » noTy^HicTb, KBT 
OcBiTjeHHa 3 9 9 
noGyToBi po3eTKH 126 
TenrnoBi 3aBicH 3 1 5 
BeHTcHcTeMa 3 0 4 
KoHgHnioHepH 3 1 5 
EcKauaTopH 2 4 
J ^ T H 3 1 , 2 
X0U0gHUbHi BiTpHHH 7 2 
B c b o r o 1586 ,2 
6 1.2 - EneKmponpuuMani «KU,2». 
HafiMeHyBaHHa erneKTponpHfiMaHiB CyMapHa 
« K I I 2 » BcTaHoBueHa noTy:scHicTb, KBT 
OcBiTjeHHa 104,5 
noGyToBi po3eTKH 36,1 
TenrnoBi 3aBicH 7 2 
BeHTcHcTeMa 186 
KoHgHnioHepH 84 




M3M. flucm N MoKyMeHma flodnucb Mama 
Tadnuv^H 1.3 - EneKmponpuuMcmi « ». 
HaHMeHyBaHHH 
ejieKTponpHHMaHiB « K U , 3 » 
CyMapHa 
BcTaHoB^eHa noTy^HicTb, KBT 
OcBiTjieHroi 55 ,2 
noGyTOBi p03eTKH 2 4 
TenjioBi 3aBicu 9 0 
BeHTCHCTeMa 96 ,5 
KoHguij ioHepH 78 
JIi(j)TH 15,6 
B c b o r o 359 ,3 
1.1.1 P o 3 p a x y H o K ejieKTpHHHHx HaBaHTa^eHb 
P o 3 p a x y H o K eneKTpHHHHx HaBaHTa>KeHb n p o B e g e M o Ha n p u K j i a g i «RL(1». 
P o 3 6 n B a e M o eneKTponpHHMani Ha r p y n H 3 ypaxyBaHHiiM T e x H o j i o r w r o r o u,HKjiy i 
p e ^ H M y poGoTH, B r o m n a e M o B i g n o B i g H o g o pe>KHMy poGoTH E n KoejjrinieHT 
BHKopncTaHHa K H (TaGji. 1.4). 
Po3paxoBaHHH cepegHbo3Ba^;eHHH Koe i^ieHT BHKopucTaHHii: 
r p . N 1 (gHB. TaGji. 1.4) 
I Pc 
1 P h ( 0 . 1 ) 
4 3 4 8 3 - 4 3 4 , 8 3 - 0 , 8 3 
5 2 5 , 1 4 
BH3HanaeMo e eKTHBHe HHCJIO eneKTponpHHManiB: 
n3 — 
3 P 
1 H MAKC ( 0 ) 
2 • 5 2 5 , 1 4 _ 
3 0 , 1 5 
3ajie>KHo B ig cepegHbo3Ba>KeHoro Koe i^ ieHTa BHKopucTaHHii KH — 0 , 8 3 i 
e eKTHBHoro n u c u a eneKTponpHHManiB n3 — 7 0 0 2 BH3HanaeTbca Koe i^ieHT 
p o 3 p a x y H K o B o r o HaBaHTa^eHHa piBHHH KP — 1 . 
C e p e g m i aKTHBHa ( H H peaKTHBHa) n o T y m r i c T b r p y n H g o p i B H i o e cyMi 
c e p e g H i x aKTHBHHx ( H H peaKTHBHHx) n o T y m r o c T e i i E n , m o B x o g a T b g o r p y n u : 





M3M. flucm N MoKyMeHma llodnucb Mama 
Qc qc = 1 6 5 , 8 2 k B A p ( 0 . 4 ) 
Po3paxyHKOBa aKTHBHa noTyKHicTb r p y n E n H a n p y r o i o g o 1 K B 
Pp = kp ' Pc ( 0 . 5 ) 
Pp = 1 - 4 3 4 , 8 3 = 4 3 4 , 8 3 K B T 
CepegHi f i TaHreHc p: 
TG<P = P ( 0 . 6 ) 
1 6 5 , 8 2 
tgp = 1— = 0 . 3 8 
4 3 4 , 8 3 
P o 3 p a x y H K o B a peaKTHBHa noTyKHicTb BH3HanaeTbca TaKHM H H H O M . 
,H,jia MepeKK KCHBjieHHa H a n p y r o o g o 1 K B B 3ajieKCHocTi B i g n 3 : 
n p u n < 10 Q p = 1 ,1Qc; 
n p u n > 1 0 Q p = Q c . 
Q p = 1 1 6 5 , 8 2 = 1 6 5 , 8 2 K B A p 
n o B H e HaBaHTaKceHHii r p y n u cKj iage : 
Sp =4ppz+Qli.. ( 0 . 7 ) 
SP =4434,832 + 1 6 5 , 8 2 2 = 4 6 5 , 3 7 K B A 
Po3paxyHKoBHH cTpyM 
Ip = ^ 6 5 3 7 - = 7 0 7 , 0 6 A 
V 3 - 0 , 3 8 
P o 3 p a x o B y e M o noTyKHicTb E n g j i a iHimix r p y n i 3 B o g u M o B TaGjiuino 1.4. 
n o T y K H i c T b HaBaHTaKeHHa, n p u B e g e H a g o H I H H 0 , 4 K B T n cKj i agae : 
S p =4P& + Ql?- ( 0 . 9 ) 
S = 1 1 2 9 , 7 7 2 + 5 8 2 , 8 2 = 1 2 7 1 , 2 3 KBA 
AHanor inHi po3paxyHKH g j i a « K U , 3 » i « K U , 2 » 3 B o g u M o B p o 3 p a x y H K o B y Ta6jiHiiK> 
1.5 i TaGjiHino 1.6. 
flucm 
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I/I3M. ApK. N° floKyMeHma flama 
1.2 B n f i i p noTyiKHOCTi T p a H c o p M a T o p i B 
1.2.1 B n 6 i p n o T y K H o c T i TpaHc opMaTopiB g j i a «KL(1» 
Po3paxyHKOBa noTyKHicTb c i a i a g a e S p = 1 1 2 9 , 7 7 K B T , c o s q ) = 0 . 9 1 . 
K a T e r o p i a eneKTponocTanaHHa I i II . 
S > ^ = ™W = 8 0 7 K B A 
3 a niKajioiK n o T y K H o c T i TpaHc opMaTopiB BnGnpaeMO TpaHc opMaTop Ha 
1 0 0 0 K B A . 
K ^ i n i e H T 3aBaHTaKeHHa TpaHc opMaTopiB B nbOMy B n n a g K y cic j iagae: 
n • S 2 • 1 0 0 0 
HOM.mp i w w w 
n e p e B i p n M o MOKCjiHBicTb po6oTH B aBapifiHOMy peKHMi: 
1 4 S > S 
1.4SHOM.TP > SP 1.4 • 1 0 0 0 = 1 4 0 0 K B A > 1 1 2 9 . 7 7 K B A 
T p a H c opMaTop MOKHa BHKopncTOByBara . 
1.2.2 B n 6 i p n o T y m r o c r i TpaHc opMaTopiB g j i a «KU,2» 
P o 3 p a x y H K o B a noTyKHicTb c i a i a g a e S p = 3 6 6 , 1 6 K B T , c o s c p = 0 . 9 3 
K a T e r o p i a eneKTponocTanaHHa I i II . 
,H,jia gBOTpaHc opMaTopHOl n igcTaHni l i K3=0,7 HoMiHajibHa noTyKHicTb 
B n 6 p a H o r o TpaHc o p M a T o p a c K j i a g a r a M e : 
3 6 6 , 1 6 
2 6 1 , 5 4 K B A ( 2 . 1 2 ) 
»oM.mp n • K3 2 • 0 , 7 
3 a niKajiOK) n o T y K H o c T i TpaHc opMaTopiB BnGnpaeMO TpaHc opMaTop Ha 
4 0 0 K B A . 
K ^ i n i e H T 3aBaHTaKeHHa TpaHc opMaTopiB B nbOMy B n n a g K y cic j iagae: 
K3 = 
3 6 6 , 1 6 
n • SHoM.mp 2 • 4 0 0 
0 . 4 6 ( 2 . 1 3 ) 
Mo>KjiHBicTb p o 6 o T H B aBapifiHOMy peKHMi o n e B H g m Sp<SHOM.Tp 
C n p o 6 y e M O B H 6 p a r a TpaHc opMaTop Ha 2 5 0 K B A . K ^ i n i e H T 
3aBaHTaKeHHa B nbOMy B n n a g K y cKj iage : 
K3 = 
3 6 6 , 1 6 
n • SHOM.TP 2 • 2 5 0 
0 . 7 3 
H e p e B i p H M o MOKCjiHBicTb po6oTH B aBapifiHOMy peKHMi: 
1 4 S > S 
1 4SHOM TP > SP 
( 2 . 1 4 ) 
fucm 
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13 M3M. flucm N MoKyMeHma flodnucb Mama 
1.4 • 2 5 0 = 3 5 0 K B A < 3 6 6 . 1 6 K B A 
y aBapifiHOMy peKHMi n o T y K H o c T i TpaHc o p M a T o p a 6 p a K y e , m o 6 
3a6e3neHHTH H e o 6 x i g H e HaBaHTaKeHHa, ToMy o c T a r o n H o BuGupaeMo 
TpaHc opMaTopH n o 4 0 0 K B A . 
1.2.3 B u 6 i p n o T y K H o c T i TpaHc opMaTopiB g j i a « » 
P o 3 p a x y H K o B a noTyKHicTb c K j i a g a e S P = 2 6 5 . 0 6 K B T , c o s q ) = 0 . 9 2 
K a T e r o p i a eneKTponocTanaHHa I i II . 
,Z],jia gBOTpaHc opMaTopHoi n igcTaHni i i =0,7 HoMiHajibHa noTyKHicTb 
BH6paHoro TpaHc o p M a T o p a c K j i a g a r a M e : 
2 6 5 , 0 6 
S > - S p -
HOM.mp T/ 
n • K0 
2 • 0 , 7 
= 1 8 9 , 3 2 K & 4 
3 a iHKajioio n o T y K H o c T i TpaHc opMaTopiB B u 6 u p a e M o TpaHc o p M a T o p Ha 
2 5 0 K B A . 
K ^ i n i e H T 3aBaHTaKeHHa TpaHc opMaTopiB B n t o M y BHnagKy cKj i agae : 
2 6 5 , 0 6 S 
K3 =—^ n • SHOMmr 2 • 2 5 0 
0 . 5 3 
H e p e B i p H M o MoKjiHBicTb po6oTH B aBapif iHoMy peKHMi: 
1.4SHOM.TP > SP 1 . 4 ^ 2 5 0 = 3 5 0 K B A > 2 6 5 . 0 6 K B A 
T p a H c opMaTop M o K H a BUKopucTOByBara . 
n e p e B i p u M o MoKjiHBicTb BHKopucTaHHa TpaHc opMaTopiB noTyKHicTK) 
1 6 0 K B A . 
K ^ i n k H T 3aBaHTaKeHHa : K3 
ABapif iHuf i peKHM: 
n • S, 
HOM.mp 
2 6 5 , 0 6 
2 • 1 6 0 
0 . 8 3 
He n p o x o g u T t . 3 a n u m a e M o 
1 4 V > S 
1.4SHOMTTP > SP 
1.4 • 1 6 0 = 2 2 4 K B A < 2 6 5 . 0 6 K B A 
3 a aBapifiHHM peKHMoM TpaHc opMaTop 
TpaHc opMaTop 2 5 0 K B A . 
XapaKTepucTHKH o 6 p a H u x TpaHc opMaTopiB HagaHi B Ta6j i . 1.7. 
Tadnuv^H 1.7 - XapaKmepucmuKU mpaHCfpopMamopie 
TpaHc opMaTop BTpaTH X X , B T . BTpaTH K3, B T . CTpyM X X , % Hanpyra K3, % 
T M r 2 5 0 K B A 550 3100 2,3 4,5 
T M r 400 K B A 800 5500 2,1 4,5 
T M r 1000 K B A 1550 10200 2 5,5 
fucm 
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14 M3M. flucm N MoKyMeHma flodnucb Mama 
2 0 6 r p y H T y B a H H H B H 6 o p y cxeMH e j i e i C T p o n o c T a n a H H s i 
2 . 1 B n 6 i p cxeMH e j i e i C T p o n o c T a n a H H s i 
K a T e r o p i a eueKTponpHHMaHiB - I i II . 
Po3paxyHKOBe HaBaHTa>KeHHa c K j i a g a e S P = 1 9 4 8 , 4 6 K B A . 
Po3r j iaHeMo gBi cxeMH ej ieKTponocTanaHHa 
B a p i a H T N ° l Mae B u r n a g , aK noKa3aHo Ha pucyHKy 2 . 1 . 
OKpeMHH Ka6enbHHH B B O A B ig r n n Ha T n 2 « K U 3 » 1=2X1768M. 
S=265.06KBA i oKpeMufi KaGejibHuii B B O A B i g r n n Ha T i l l « K U , l » i T n 3 « K U , 2 » 
1=2X1807M. S=1637.39KBA ni,n,KjiK>HeHHaM 3 a ABonpoMeHeBoio cxeMoio . 
PucyHOK 2.1 - Eneimpunna cxeMa nidrnwuennM (1 sapianm). 
B u K o p u c T o B y e M o KoMipKH K C O - 2 8 5 , TpaHC(J)opMaTopH T M r , Ka6ej ib 
A i B 3 n . B a p T i c T b ycTancyBaHHa 3BegeMo g o Ta6ji . 2 . 1 . 
flucm 
BP 5.6.141.832 
15 M3M. flucm N floKyMeHma flama 
TadnuvH 2.1 - Bapmicmb ycmamKysaHHH, sapiaHm 1. 
KaMepa N K-Tb Lima, y .o . Bcboro 
8 6 223 7 0 0 1 3 4 2 2 0 0 
9 6 55 7 0 0 3 3 4 2 0 0 
6 4 194 4 0 0 7 7 7 6 0 0 
2 4 4 43 4 0 0 173 6 0 0 
TpaHc opMaTop 
( T M r ) 4 0 0 / 6 - 10/0 .4 2 187 0 0 0 3 7 4 0 0 0 
( T M r ) 2 5 0 / 6 - 10/0 .4 2 147 0 0 0 2 9 4 0 0 0 
( T M r ) 1000 /6 - 10/0 .4 2 4 6 5 0 0 0 2 9 4 0 0 0 
Bcboro 3 5 8 9 6 0 0 
KaGejib 
M I B 3 n - 1 0 3X120 7 4 8 0 5 2 0 3 8 8 9 6 0 0 
pa3oM 7 4 7 9 2 0 0 
B a p i a H T N 2 n p e g c T a B j i e r o Ha p u c . 2 . 2 . Ka6e j ibHHfi B B o g P H « K L ] 3 » 
1=2X1768M, S=1902,45KBA i n igKjiKHeHHa B i g P n 3 a g B o n p o M e H e B o i o c x e M o i o 













PucyHOK 2.2 - EneKmpmHa cxeMa (2 sapiaHm). 
fucm 
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16 M3M. fucm N MoKyMeHma fodnucb Mama 
B u K o p u c T o B y e M o KoMipKH K C O - 2 8 5 , T p a H c ( o p M a T o p u T M r , KaGeub 
A i B 3 n . B a p T i c T b ycTaTKyBaHHa 3BegeMo g o TaGu. 2 . 2 . 
Ta6jiui\H 2.2 - Bapmicmh ycmamiysannH, sapianm 2. 
KaMepa N° K-Tb i ima, y .o . Bcboro 
8 6 223 7 0 0 1 3 4 2 2 0 0 
9 6 55 7 0 0 3 3 4 2 0 0 
6 4 194 4 0 0 7 7 7 6 0 0 
2 4 4 43 4 0 0 173 6 0 0 
13 2 94 5 0 0 189 0 0 0 
1 2 185 0 0 0 3 7 0 0 0 0 
T p a H c ( o p M a T o p 
( T M r ) 4 0 0 / 6 - 10/0 .4 2 187 0 0 0 3 7 4 0 0 0 
( T M r ) 2 5 0 / 6 - 10/0 .4 2 147 0 0 0 2 9 4 0 0 0 
( T M r ) 1000 /6 - 10/0 .4 2 4 6 5 0 0 0 2 9 4 0 0 0 
Bcboro 4 148 6 0 0 
KaGejib 
A i B 3 n - l 0 3 x 1 2 0 3 9 7 4 5 2 0 2 0 6 6 4 8 0 
pa3oM 6 2 1 5 0 8 0 
2 . 2 P o 3 p a x y H o K n e p e p i 3 y K a 6 e j i r o /KiiBjieHHsi 
C n o n a T K y po3rj iaHeMo B a p i a H T 2 . 3HaHgeMo HeoGxigHufi n e p e p i 3 KaGeuK) 
miBj i eHHa , A O B ^ U H O O L = 1 9 8 7 M ( 2 KaGeui ) , m o n p o K i a g e H o B i g r n n g o P n . 
^ a H i n o cTpyMax Ha nn iHax gpKepeu m r e u e H H a H a B e g e m B p o 3 g i i i 1. 
^ i f i cHuf i Hac B i ^ K n o n e H H a t j = 0 , 7 c ( 3 a x u c T y ) + 0 , 0 3 c ( B u M u K a H a ) = 0 , 7 3 c . 
K iubKicTb KaGeniB n = 2 . 
1. Po3paxyHKoBuf i cTpyM o g H o r o KaGejno : 
Ip = r ^ — ( 2 . 1 ) 
1 9 4 8 , 4 6 c r ^ A . 
Ip = - — = 5 6 , 2 4 A 
V3 •lO• 2 
2 . n e p e B i p u M o n e p e p i 3 n o eKoroMinHi i i miubHocTi cTpyMy : 




17 M3M. fucm N loKyMeHma lama 
g e J3K - HopMOBaHe 3HaHeHHa eKOHOMWHoi' m i i t H o c T i CTpyMy, A / M M 2 
BHGHpaeTtca n o n Y E i 3 a i e K H T t B i g Hacy BHKopncTaHHa MaKCHMyMy 
HaBaHTa^eHHa. 
3 a noKa3HHKaMH BHTpaT eneKTpoeHepri i ' MicT, BHKopHcTaHHa piHHoro 
MacHMyMy HaBaHTaKeHHa c K i a g a e 5 4 0 0 rogHH. T o g i g i a K a G e i i B 3 
nomBiHijixj iopHgHoK) i3Oian ie iK 3 a iKMiHieBHMH K H i a M H J3K = 1 , 2 . 
I 56,24 „ „ „ 2 
S = = — - — = 46,87MM 2 
J 1 2 
B u G u p a e M O cTaHgapTHHH n e p e p i 3 K a G e i K B MeHmy cTopoHy Scm=35MM2. 
^ n a K a G e i K A n B 3 B H r - 1 0 3 x 3 5 n p o K j i a g e H o r o B 3 e M i i gonycTHMHH 
TpuBanuH cTpyM c K i a g a e / ^ o w = 1 1 9 A . 
3 . n e p e B i p K a Ha HarpiB B HopMai tHOMy p e ^ H M i poGoTH K a G e i K . 
^ o n y c T H M a T p u B a i a T e M n e p a T y p a K H I H K a G e i K A n B 3 n - 1 0 c K i a g a e 
9 0 ° C . 
^ n a K a G e i K npH t ° 3 e M i i 15 ° C (Tex. xapaKTepHcTHKH K a G e i K A n B 3 n -
1 0 ) nonpaBOHHHH KoecJrinieHT c K i a g e K 7 = 1 , 0 4 . 
y panoHi n p o K i a g e H H a K a G e i K nicHaHO-riHHHcTHH rpyHT BOior icTK) 12¬ 
1 4 % . n o TaGiHni 3HaxogHMO nonpaBOHHHH Koe(J)inieHT K2=1. 
G g B a npainKiKHHx K a G e i i , mo i e K a T t B 3 e M i i Ha BigcTaHi 1 0 0 M M . n o 
TaGiHni 3HaxogHMO nonpaBOHHHH K o e ( i n i e H T K 3 = 0 , 9 . 
TaKHM H H H O M , (aKTHHHO gonycTHMHH TpHBaiHH cTpyM g i a K a G e i K 
B HopMai tHOMy peKHMi nepepi3OM 3 5 M M 2 , c K i a g a e : 
= K i • K 2 • K 3 • Iffon = 1,04-1-0.9-119 = 111,38A 
y M O B a BHKOHyeTtca o c K i i t K H I0AK ffon > Ip 111,38A > 56,24A 
4 . n e p e B i p K a Ha HarpiB B n ic i aaBap iHHOMy peKHMi (npH B H x o g i 3 i a g y 
o g H o r o K a G e i K ) . 
^ o n y c T H M a T e M n e p a T y p a K a G e i K B n ic i aaBap iHHOMy peKHMi c K i a g a e 
1 3 0 ° C . T p H B a i i c T t poGoTH K a G e i K B n ic iaaBap iHHOMy peKHMi He Mae GyTH 
G i i t m e 8 rogHH Ha g o G y i He G i i t m e 1 0 0 0 rogHH 3 a TepMiH c i y K G H . 
K o e ( i n i e H T 3aBaHTaKeHHa K a G e i K B HopMai tHOMy peKHMi: 
K, = I p = - 5 6 , 2 4 = 0.51 ( 2 . 3 ) 
10AK. ffOn 1 1 1 , 3 8 
Po3paxyHKOBHH cTpyM B n ic iaaBap iHHOMy peKHMi n o K a G e i K c K i a g e . 
I* = Ip • 2 = 56,24• 2 = 112,48A ( 2 . 4 ) 
y n ic i aaBap iHHOMy peKHMi K a G e i t MOKHa n e p e B a H T a K y B a r a Ha 3 0 % . 
fucm 
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18 M3M. flucm N MoKyMeHma flodnucb Mama 
CK.Mon.= 1 , 3 - I 0 A K . M a n . = 1 , 3 - 1 1 1 , 3 8 = 1 4 4 , 8 A ( 2 . 5 ) 
YMOBa BHKOHyeTbca ocKinbKH I*0AK M o n > I*P 1 4 4 , 8 A > 112,48A 
5. n e p e B i p K a Ha TepMinHy CTifiKicTb g o CTpyMiB K . 3 . B nicnaaBapif iHOMy 
peKHMi 
S T Y = - ( 2 . 6 ) 
g e C=95 - nocr i f iHe 3HaneHHa g n a K a G e i i B aiiKMiHieBHMH KCHiaMH 1 0 K B . 
^ a c BigKjiK>HeHHa tn= 0 , 7 3 C . 
S „ , = 1 2 5 0 0 9 ^ = 1 1 2 . 42MM2 ( 2 . 7 ) 
YMOBa 3 5 M M 2 > 1 1 2 , 4 2 M M 2 He BHKOHyeTbca, BuGupaeMO K a G e i b 1 2 0 M M 2 
I=232A. 
6. n e p e B i p K a K a G e i K nO BTpaTi H a n p y r u B aBapifiHOMy peKKHMi. 
A U % = A U * - L - Sp ( 2 . 8 ) 
SP = S p = 1 9 4 8 , 4 6 = 1 9 4 8 , 4 6 K 5 A ( 2 . 9 ) 
n 1 
L=1.987 K M , 
n - KijibKicTb Ka6en iB , 
Sp - nOTyKHicTb, ino n e p e g a e T b c a nO OgHifi KaGeiibHifi , 
AU*=0.3 Ta6jiHHHa nHTOMa BenHHHHa BTpaTH H a n p y r u M B T K M g i a niHifi 
6 - 1 0 K B . 
A U % = 0 , 3 - 1 , 9 8 7 - 1 , 9 4 8 4 6 = 1 , 1 6 % 
YMOBa nO BTpaTi H a n p y r u BHKOHyeTbca. 
n p u BHKOHaHHi aHaiOr inHHx pO3paxyHKiB g j i a cxeMH B a p i a H T 1 OTpuMaeMO 
HacTynHy n ^ o p M a i i n o . 
O c K i i b K H BKHBaHi Ha r i l l l BaKyyMHi BHMHKani OgHOrO T u n y noBHHM 
nacoM B i g K i K n e H H a 0 , 7 3 C , T O n p u nepeBip iu Ha TepMWHy cTifiKicTb OTpuMaeMO 
Ti KK Sjy = 1 1 2 , 4 2 MM2 . n p u nepeBip iu Ha HarpiB B nicnaaBapifiHOMy peKHMi cTpyM 
6 y g e ogHO3HanHO MeHine H D K y BapiaHTi 2 ocKijibKH BHKopucTOByKTbca g B i 
K H B i e H H a : o g H a Ha T n i i H m a Ha TTT2. U,e O3Hanae, ino n e p e p i 3 K a G e i K TaKufi 
K e , aK i y BapiaHTi 2 . 
fucm 
BP 5.6.141.832 
19 M3M. flucm N -KyMeHma flodnucb Mama 
2 . 3 P o 3 p a x y H O K B T p a T e j i e i a p o e H e p r i i 
2 . 3 . 1 BTpaTH B j i iHiax e j i eKTponepegaHi . 
BTpaTH ejieKTpHHHoi eHeprii ' B jiiHii po3paxoByeMO 3 a nacoM Han6i j ibniHx 
BTpaT. 
AW, = U l - R,-rmax ( 2 . 1 0 ) 
S - MaKCHMaibHa n o T y m r i c T b , mo n e p e g a e r b c a n o eneKTpuHHin M e p e ^ i ; 
U - H a n p y r a ejieKTpoMepe:>Ki; 
RJI - aKTHBHHH o n i p jiiHii. 
,1 TunoBHx r p a iKiB HaBaHTaKeHHa T , Hac HanGijibinHx BTpaT, 
BH3HanaeTbca n o HacTynHin opMy^i : 
Tmax = (0-124 + T-10 4 ) 2 - 8760 ( 2 . 1 1 ) 
T — Hac BHKopucTaHHa M a K c u M a i b H o r o HaBaHTa^eHHa. 
B a p i a H T 1. 
T =5400 aod. 
J J n r i a 1 B ig r n n g o T I 1 2 l =2X1768M. S=265.06KBA. 
J J n r i a 2 B ig r n n g o T T I 1 l =2X1807M. S=1637.39KBA. 
J J n r i a 3 B ig T I 1 g o TTI3 1=2X165M. S=366.16KBA. 
A K T H B H H S o n i p KaGeino r # = 0 . 2 5 3 O M / K M . 
l „ 1-768 
— = 0.253 
2 2 
l 1.807 
R = r0 - -  .  - - = 0 . 2 2 3 0 M ; 
Jl ( 1 ) 0 2 2 ? 
Rn = r0 - - = 0.253 - - = 0 . 2 2 8 0 M ; 
J i ( 2 ) 0 2 2 
R,(3) = >0 - 2 = 0.253 - = 0 . 0 2 1 0 M ; 
T = (0.124 + 5400 -10 4 ) 2 - 8760 = 3862,24 ^o^-; 
max - – – 
AW, ( 1 ) = — -R n -T = 0 ,223-3862,24 = 605107,5Bm-H « 605,11 KBm-eod; 
J U J 10 
AW, ( 2 ) = '- 0,228 - 3862,24 = 23609042Bm - H ~ 23609 KBm - eod; 
AW, ( 3 ) = 0,021- 3862,24 = 108742,8Bm - H ~ 1 0 8 , 7 KBm - eod . 
3ara j ibHi BTpaTH e j ieKTpoeHepr i i B j inr iax : 
AW,, ( e a p l ) = AW,(1) + AW, ( 2 ) + AW, ( 3 ) = 605,11 + 23609 + 1 0 8 , 7 = 24322,8 KBm - eod. 
fucm 
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20 M3M. flucm N MoKyMeHma flodnucb Mama 
B a p i a H T 2 . 
T =5400 8 . 
J J iHia 1 B ig T i M g o P n l =2X1768M. S=1902,45 KBA. 
J l iH ia 2 B ig P i g o T I 1 l =2X54M. S=1637,39 KBA. 
J l n r i a 3 O T T I 1 g o TTI3 1=2X165M. S=366,16 KBA. 
R„(1) = r0 • - = 0.253 • 1 1 7 6 8 = 0.223 OM ; 
R = r0 • - = 0.253 • 0 , 0 5 4 = 0.0068 OM ; 
J ( 2 ) 0 2 2 
(3) = >0 • 2 = 0.253 • = 0.021 OM ; 
S 2 1902 4 5 2 
AWnm = — • Rn-z = '- 0,223• 3862,24 = 31172427,5 Bm• « 31172,4 KBm• ; 
J U J 10 
AWJ ( 2 ) = — 0,0068 • 3862,24 = 704129 Bm • « 704,1 KBm • ; 
2 
( 3 ) = ' - 0,021 • 3862,24 = 108742,8Bm • « 1 0 8 , 7 KBm • . 
3 a r a i t H i BTpaTH e ieKTpoeHepr i i ' B i i H i a x : 
( e a p 2 ) = A ( 1 ) + ( 2 ) + AWJJ(3) = 31172,4 + 704,1 + 1 0 8 , 7 = 31985,2 KBm • . 
2 . 3 . 2 BTpaTH B e i eKTpoeHepr i i ' B T p a H c ( o p M a T o p a x 
AW = n AP T +1AP 
Tp xx rog n K3 
, 2 
m a x 
V S H J 
T ( 2 . 1 2 ) 
m a x 
Trog = 8 7 6 0 r o g . 
g e AP x x - BTpaTH x o i o c T o r o x o g y K B T ; 
APK3 - BTpaTH KopoTKoro 3aMHKaHHa K B T ; 
S m a x - MaKcHMai tHe eieKTpHHHe HaBaHTaKeHHa M B A ; 
S H - HOMiHai tHa n o T y K H i c T t T p a H c ( o p M a T o p a M B A ; 
n - K i i t K i c T t T p a H c ( o p M a T o p i B . 
Tadnuv^H 2.3 - nacwpmHi mpaHc pMam pie 
TpaHc(opMaTop BTpaTH X X , B T . BTpaTH K3, B T . CTpyM X X , % Hanpyra K 3 , % 
TMT 2 5 0 K B A 550 3100 2,3 4,5 
TMT 400 K B A 800 5500 2,1 4,5 
TMT 1000 K B A 1550 10200 2 5,5 
fucm 
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21 M3M. fucm N MoKyMeHma fodnucb Mama 
T n i - g B a T p - p a T M r S = 1 0 0 0 K B A S = 1 2 7 1 . 2 3 K B A ; 
A A H max 
T n 2 - g B a T p - p a T M r S H = 2 5 0 K B A S m a x = 2 6 5 , 0 6 K B A ; 
T I B - g B a T p - p a T M r S H = 4 0 0 K B A S m a x = 3 6 6 , 1 6 K B A . 
B a p i a H T 1 i B a p i a H T 2 
BTpaTH n o BapiaHTax piBHi i CKjiagaiKTb: 
AW T n i = nAP T +-AP 
Tp.Tni xx rog n K v S H j 
T = 
max 
l f l 271 ^ 2 
= 2-1,55• 8760 + - 1 0 , 2 " j ^ - j — J "3862,24 = 58976 KBm• sod/piK 
AW = 2 • 0,55 • 8760 + - • 3 , 1 - f 0 , 2 6 5 ) • 3862,24 = 16362.4 KBm • sod/ piK ; 
( 2 . 1 3 ) 
2 v 0,25 
1 _ - f 0,366 \2 
2 
AW _ 3 = 2 • 0,8 • 8760 + - • 5,5 - \ - • 3862,24 = 22908.3 KBm • sod / piK. 
0,4 J 
3ara j ibHi BTpaTH ej ieKTpoeHepr i i B TpaHC(J)opMaTopax: 
AW =AW =AW +AW +AW = 
A W TP(eapX) A W TP(eap2) A W TP(TU1) + A W TP(TU2) + A W TP(TI73) / \ \ 
= 58976 +16362.4 + 22908.3 = 98246.7 KBm• sod/piK 
2.3.3 CyMapHi BTpaTH ejieKTpoeHeprii ' 
B a p i a H T 1 
A W ^ P D =AW^(EAPD +AWTP(EAPD = 24322,8 + 98246.7 = 122569.5 KBm• sod/piK. 
B a p i a H T 2 
AWcyM(6ap2) =AWJ1(6ap2) +AWTP(MP2) = 31985,2 + 98246.7 = 130232 KBm• sod/piK 
9LK B H C H O B O K , g o g a H o r o p o 3 g i i y M o m i a C K a 3 a r a HacTynHe. B gaHoMy 
B u n a g K y BapiaHTH cxeM eneKTponocTanaHHa Bigpi3HiiiKTbCii goB>KHHoK) Ka6ej iK), 
BTpaTaMH ej ieKTpoeHepr i i i KijibKicTK) BHKopucToByBaHux KoMipoK K C O . n e p e p i 3 
Ka6ej iK) , KijibKicTb i n o T y m i i c T b T p a H c ( o p M a T o p i B ogHaKoBa . X o n a BTpaTH 
ej ieKTpoeHepr i i B g o p o ^ n o M y BapiaHTi I MeHini ( ino B g e a K H x B H n a g K a x Mo>Ke 
MaTH n e p e B a r y B n e p i o g e K c n u y a T a n i i ) , a i e 3 a TepMiH cuyacGH 
eiieKTpoycTaTKyBaHHii, BapiaHT I He KoMneHcye 3 a p a x y H o K MeHmHx BTpaT 
e j ieKTpoeHepr i i BapTicTb BapiaHTy I I . T o M y o c T a r o n H o BH6HpaeMo g e i n e B i m n i 
BapiaHT II . 
fucm 
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22 M3M. flucm N MoKyMeHma flodnucb Mama 
3 P 0 3 P A X Y H K 0 B A H A C T H H A 
3 . 1 P o 3 p a x y H O K B T p a T noTyiKHOCTeii B K a 6 e j i b H H x J i i H i a x 
BTpaTH B Ka6enbHHx j i iHiax ( o g H a ji iHia B p o 6 o T i ) 
A S , = • Z , ( 3 - 1 ) 
= R , + X , ( 3 . 2 ) 
A K T H B H H H o n i p KaGejno r o = 0 . 2 5 3 O M / K M . 
iHgyKTHBHHH o n i p x 0 = 0 , 0 8 3 O M / K M . 
3 .1 .1 J J n r i a 1 B ig T n i g o T I B 
l = 0 , 1 6 5 K M , S n p ( 1 ) = 3 7 5 , 8 K B A , RJ ( 1 ) = 0 . 0 4 1 7 0 M , XJ ( 1 ) = 0 . 0 1 3 7 0 M 
ZN ( 1 ) = 0 , 0 4 1 7 2 + 0 , 0 1 3 7 2 = 0 , 0 4 3 9 0 M 
3 7 5 8 2 
A S , ( 1 ) = — 0 , 0 4 3 9 - 1 0 ~ 3 = 0 , 0 6 2 K B A 
1 
3 . 1 . 2 J J n r i a 2 B ig TTI1 g o P n 
l = 0 , 0 5 4 K M , R , ( 2 ) = 0 . 0 1 3 7 0 M , X , ( 2 ) = 0 . 0 0 4 5 0 M 
ZJ ( 2 ) = 0 , 0 1 3 7 2 + 0 , 0 0 4 5 2 = 0 , 0 1 4 4 0 A / 
j inrii 2 nigKjnoHeHo g B a HaBaHTaKeHHa S n p . 3 <<KLT2>> i S n p . c « K L ] , 1 » 
C y M a p H a n o T y m r i c T b Ha m u H a x 1 0 K B T I 1 ypaxyBaHHaM BTpaT B Ka6ejibHHx 
j i iHiax B ig <<KL2>> CKjiage: 
S p c y M = Sjjpj + +AS( , 1 ) = 3 7 5 , 8 + 1 3 0 0 , 1 + 0 , 0 6 2 = 1 6 7 5 , 9 6 K B A 
3HaxogHMo BTpaTH B jiiHii 2 : 
AS , (2 ) = • 0 , 0 1 4 4 0 3 = 0 , 4 K B A 
n o T y K H i c T b n p u e g H a H a g o P n CKjiage: 
S ( 2 ) = S P c y M + A S , ( 2 ) = 1 6 7 5 , 9 6 + 0 , 4 = 1 6 7 6 , 3 6 K B A 
3.1 .3 J J n r i a 3 B ig r n n g o P n 
l = 1 , 7 6 8 K M , RJ ( 3 ) = 0 . 4 4 7 0 M , XJ ( 3 ) = 0 . 1 4 7 0 M 
ZJ, ( 3 ) = 0 , 4 4 7 2 + 0 , 1 4 7 2 = 0 , 4 7 0 M 
fucm 
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23 M3M. flucm N MoKyMeHma flodnucb Mama 
S2 1 9 4 8 4 6 2 
ASj(3) = U • = ^ • 0 , 4 7 - 1 0 3 = 1 7 , 8 4 K B A 
C n o K H B a H a po3paxyHKOBa n o T y K H i c T t P n 3 oGiiKOM ( S n p . K o ( i c y « K L ] 3 » ) 
B ig T n n (Ge3 y p a x y B a H H a BTpaT B i i H i i 3 ) c K i a g a T H M e : 
S = S n p . K + S ( 2 ) = 2 7 2 , 1 + 1 6 7 6 , 3 6 = 1 9 4 8 , 4 6 K B A . 
3 . 2 P o 3 p a x y H O K n o T y j K H o c T e i i T p a H c o p M a T o p H H x n i g c T a H u i i i 
n p o B e g e M o p o 3 p a x y H o K BTpaT n o T y K H o c T i B T p a H c ( o p M a T o p a x Ha 
n p H K i a g i « K L ] 2 » 
AKTHBHi i peaKTHBHi BTpaTH B T n BH3HaHaKTtca n o ( o p M y i a x : 
A P = APXX +APK3 • K 2 
AQ = AQXX +AQK3 • K3 
AQ. XX 1 0 0 
K3 1 0 0 
( 3 . 3 ) 
( 3 . 4 ) 
( 3 . 5 ) 
( 3 . 6 ) 
g e AP^ - aKTHBHi BTpaTH x o i o c T o r o x o g y , K B T ; APK3 - aKTHBHi BTpaTH K 3 , 
K B T ; K 3 - K o e ( i n i e H T 3aBaHTaKeHHa; I x x - cTpyM x o i o c T o r o x o g y y B i g c o T K a x ; 
UK3 - H a n p y r a K 3 y B igcoTKax . 
^ i a n n a p a i e i t H O n p a n K K H H x T p a H c ( o p M a T o p i B : 
AP = n•APXX + - A P K 3 • K; 
n 
AQ = n-AQXX + AQK, • K 
n 
AP = 2 - 1 , 5 5 + 
2 
1 0 0 0 • 2 % 
• - - 1 0 , 2 • 0 , 6 4 2 = 5 , 1 9 KBm 
( 3 . 7 ) 
( 3 . 8 ) 
( 3 . 9 ) 
AQ XX 
AQ, 
1 0 0 
1 0 0 0 • 5 , 5 % 




AQ = 2 • 2 0 + - 5 5 • 0 , 6 4 2 = 5 1 , 2 6 K B A P 
2 
ypaxyBaHHaM BTpaT B n o B H y p o 3 p a x y H K o B y n o T y K H i c T t 3 
T p a H c ( o p M a T o p a x , npHBegeHy g o mHH P n 10 K B T n 3aHocHMo g o T a G i H i i 3 . 1 , 
g e T T I 1 - « K L ] 1 » , T n 2 - « K L ] 3 » , T n 3 - « K L ] 2 » . 
fucm 
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24 M3M. fucm N MoKyMeHma fodnucb Mama 
2 
Tadnuvx 3.1 - PospaxyHKoea nomyc»CHicmb Tn. 






T p a H c ( o p 
MaTopa 
APT AQT 
g o 1 0 K B 
T n - 1 1 1 2 9 , 8 2 1 0 0 0 0 , 5 9 6 5 , 1 9 5 1 , 2 6 1 3 0 0 , 1 
T n - 2 2 6 5 , 1 2 2 5 0 0 , 5 1 3 1,51 1 2 , 9 8 2 7 2 , 1 
T n - 3 3 6 6 , 2 2 4 0 0 0 , 4 4 2 2 , 1 4 1 8 , 5 6 3 7 5 , 8 
3 . 3 P o 3 p a x y H O K CTpyMiB K 3 
^ n a p o 3 p a x y H K y cTpyMiB K . 3 . c K u a g a e M o c x e M y 3aMiineHHa B u G p a r o r o 
BapiaHTy eneKTponocTanaHHa. H a cxeMi BigMinaeMo y c i B ipo r igHi T O H K H K . 3 . 
n i c u a Hboro n e p e T B o p u M o c x e M y g o c n p o m e H o r o BapiaHTy. P o 3 p a x o B y e M o 
cTpyMH B n u x TonKax. 
3 .3 .1 B u 6 i p 6a3ucHHx BenunuH 
U6 = 1 0 , 5 K B S 6 = 1 0 0 M B A 
UN = 1 U^cH, ( 3 . 1 0 ) 
F\N2...NM 
N = U T P ^ ( 3 . 1 1 ) 
U 
U TP .B 
g e n l , n 2 , . . . n m - Koe(()iHieHTH T p a H c ( o p M a H i l T p a H c ( o p M a r o p i B 
( a B T o T p a H c ( o p M a T o p i B ) , BBiMKHeHux KacKagHo Mi>K OCHOBHOK> i N - M cTyneHaMH 
H a n p y r u ; 
U T P H 0 . 4 ^ 
UTPB 1 0 
UM = UE = EC = 1 0 , 5 K B 
UE 2 = UE1 = — - 1 0 , 5 = 0 , 4 2 K B 
2 5 
IE1 = – ^ — = — j = = 5 . 5 K A 
V3 • U E 1 V3 • 1 0 . 5 
IE 2 = - 3 - — = J00 = 1 3 7 . 4 6 K A 
VJ • U E 2 • 0 . 4 2 
P o 3 p a x o B y e M o o n i p y c i x eneMeHTiB cxeMH 3aMiineHHa. 
fucm 
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25 M3M. fucm N MoKyMeHma fodnucb Mama 
CHcTeMa: 
IK, = 12,5KA UCPHOM = 1 0 . 5 K B 
U U 2 
V _ UCP.HOM _ UCP.HOM ( \ 
UCPHOM - c e p e g H a HOMiHai tHa H a n p y r a M e p e K i , K B , B i g n o B i g H o r o 
cTyneHa HanpyrH, y B y 3 i i a K o i B igoMe 3HaHeHHa I(K3 H H S(K3 npH n tOMy E P C 
cHcTeMH c i i g npHHMaTH p i B H o K cepegHiH HoMiHai tHiH Hanpy3i M e p e K i 
B i g n o B i g H o r o cTyneHa HanpyrH. 
UCP.HOM = 1 0 , 5 
• IK3 "V3• 12,5 
X = CP.HOM = = 0 , 4 8 5 O M 
EC = U U ^ = 1 0 5 = ( 3 . 1 3 ) 
C Um 1 0 , 5 
X* = XC • S E - = 0 . 4 8 5 - - 0 0 - = 0 . 4 3 9 ( 3 . 1 4 ) 
C C U2E 1 0 . 5 2 V ' 
T p a H c ( o p M a T o p H : 
n % n 2 
X = U K % U H O M T ( 3 . 1 5 ) 
1 0 0 SHOM .T 
UMM,M (KB) - HOMiHai tHa M i K ( a 3 H a H a n p y r a C T O P O H H T p a H c ( o p M a T o p a , g o 
a K o i H a B o g H T t c a o n i p T p a H c ( o p M a T o p a (aK n p a B H i o , i e c T o p o H a BHcoKoi 
HanpyrH) ; 
SMM.M (MBA) - HOMiHai tHa n o T y K H i c T t T p u ( a 3 H o r o T p a H c ( o p M a T o p a aGo 
TpH((a3HOi r p y n u o g H o ( a 3 H H x T p a H c ( o p M a T o p i B ; 
UK - H a n p y r a K 3 , % HOMiHaitHOi H a n p y r u ; 
X = U K % - U H O M T = = 5 , 5 O M 
T 1 100-SHOMT 1 0 0 - 1 
4 5 - 1 0 2 
XT 2 = — = 1 8 O M 
1 0 0 - 0 , 2 5 
4 5 - 1 0 2 
XT 3 = 4 = 1 1 , 2 5 O M 
T 3 1 0 0 - 0 , 4 
X* 1 = XT R = 5 . 5 - 1 0 0 – = 4 . 9 9 
T 1 T 1 UE1 1 0 . 5 2 
X* 2 = XT 2 - - - f = 1 8 - 1 0 0 – = 1 6 , 3 2 
T 2 T 2 1 0 . 5 2 
X* 3 = XT3 - - - f = 1 1 , 2 5 - - - 0 0 - = 1 0 , 2 
T 3 T 3 1 0 . 5 2 
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26 M3M. fucm N MoKyMeHma fodnucb Mama 
K a 6 e j i b H i 
rm = Xm • U - = 0,0137 • I 0 0 _ = 0,0136oe ( 3 . 1 6 ) 
X * 2 = 0,004oe 
X * 3 = 0,146oe 
R*1 = RJ 1 • = 0,0417 • I 0 0 _ = 0,0416oe ( 3 . 1 7 ) 
R* 2 = 0.0136oe 
R* 3 = 0.445oe 
2 ^ + ^ [ 1 =J0,01362 + 0 ,041 2 = 0,0431oe ( 3 . 1 8 ) 
z
n 2 = V* 2 n 2 + r ' 2 2 = V0 ,004 2 + 0 ,0136 2 = 0,0142oe 
V*2 3 + r j 3 =40,1462 + 0 , 4 4 5 2 = 0,468oe 
H a B a H T a ^ e H H a : 
= 0 , 3 5 = 0,35 - 1 0 0 = 136.72oe ( 3 . 1 9 ) 
2 2 
Z J 7 3 =  * J 3 + r j7 3 = 
SH1 0.265 
£* = 0,85 • U c p . H O M . H = 0 , 8 5 = 0,83oe ( 3 . 2 0 ) 
1 U £ 2 0 ,42 V ' 
X * 2 = 29.37oe 
2 = 0,83oe 
X * 3 = 98.92oe 
EH3 = 0,83oe 
3 . 3 . 2 CKjiagaHHii cxeMH 3aMiineHHii 
n p H CKjiagaHHi cxeMH 3aMiineHHii g n a HopMajibHoro peKKHMy poGoTH 
BHKopHCToByeMo p o 3 p a x y H K o B i 3HaneHHii ejieMeHTiB B o.e. (pHC. 3 . 1 ) . T a K o K 
C K i a g e M o cxeMy 3aMiineHHii Ha npHKjiagi p o 3 p a x y H K y K . 3 . B TOHLU K 5 (pHC. 3 . 2 ) . 
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27 M3M. fucm N MoKyMeHma fodnucb Mama 
7B 
x = 0 , 1 4 7 O m 
1 = 0 . 4 4 7 O m 
1 = 1 , 7 6 8 km 
PucynoK 3.1 - CxeMa po3nodinbnoi Mepecci dim po3paxyHKy cmpyjviie K.3. 
PucynoK 3.2 - CxeMa dim po3paxyHKy cmpyMy K3 B monv)i 5. 
fucm 
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28 M3M. fucm N MoKyMeHma fodnucb Mama 
X11 = X3 + X4 = 16,32 + 273,44 = 289,76o.e 
X 1 2 = X1 + X2 = 0,439 + 0,468 = 0,907o.e 
X 1 3 = X 9 + X 1 0 = 10,2 +197 ,84 = 208,04o.e 
X 1 6 = X 6 + X 7 = 5,5 + 58,74 = 64,24o.e 
PucyHoK 3.3 - CnpoufeHa cxeMa 3aMiu{,eHHX, dm po3paxyHKy 
cmpyMy K3 e monvi 5. 
3 H a x o g u M o eKBiBaneHTHi o n o p u X14 i X 1 5 MeTogoM K o e ( i H i e f f r i B 
p o 3 n o g i j y . 
X 1 4 = X 5 + X 1 2 + X ^ = 0,0142 + 0,907 + 0 , 0 1 4 2 ^ 0 , 9 0 7 = 0,921o.e 
1 4 5 1 2 X 1 3 208,04 
X 1 5 = X 5 + X 1 3 + X 5 ' X 1 3 = 0,0142 + 208,04 + 0 , 1 4 2 ' 2 0 8 , 0 4 = 240,63o.e 
1 5 5 1 3 X12 0,907 
n e p e T B o p u M o BiTKH cxeMH 3aMiineHHa 3 E P C HaBaHTaKeHHa Emi i E m 2 . 
O c K i j b K H E H 1 = E H 2 
T o g i : 
X 1 7 = 1 1 1 = — R 1 — = 50,7o.e 
X 1 5 + X 1 6 240,63 + 64,24 
3 H a x o g u M o eKBiBaneHTHi o n o p u X18 i X 1 9 MeTogoM K o e ( i H i e f f r i B 
p o 3 n o g i j y . 
X 1 8 = X 8 + X 1 4 + X 8 X 1 4 = 0,0431 + 0,921 + 0 , 0 4 3 1 0 , 9 2 1 = 0,965o.e 
1 8 8 1 4 X 1 7 50,7 
X8 X17 0,0431 50,7 
^ ~% ' ' 0,921 
X 1 9 = X 8 + X 1 7 + — 8 1 7 = 0,0431 + 50,7 + — = 53,119o.e 
n e p e T B o p u M o BiTKH cxeMH 3aMiineHHa 3 E P C HaBaHTaKeHHa Em, Em i EH3. 
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29 M3M. fucm N MoKyMeHma fodnucb Mama 
x . 
1 1 1 1 
44,89 . 
X 1 1 X 1 9 289,76 53,119 
Pucy^K 3.4 - C p eHa cxeMa 3aMiu^eHHH. 
3.3 .3 Po3paxyHOK noHancoBHx 3HaHeHt 3 x ( a 3 H o r o cTpyMy K . 3 . B TOHni K 5 
CTpyM B i g cucTeMH C 
* EC 1 
* 
X18 
n o . c 
0,9652 
1,036 . 
Ino.c = I "O.C - Im = 1,036 - 5,5 = 5,698KA 
CTpyM B i g HaBaHTaKeHHa HI, H2, H3 
* 
* EH1,H 2 ,H 3 0,83 
( 3 . 2 1 ) 




I noH-IE1 = 0 ,0185-5 ,5 = 0,102KA 
CyMapHHH cTpyM K . 3 . B TOHLU K 5 
+ 1 = 5,698 + 0,102 = 5,8KA InO.K 5 InO.C 1 '-nO.H ( 3 . 2 3 ) 
3 .3 .4 Po3paxyHOK y g a p H o r o cTpyMy K . 3 . B TOHni K 5 
Po3paxyHOK 3poGuMO 3 a ( o p M y i a M u : 
lyd Ino • n ; 
0,01 
Kyd = 1 + e T a ; 
( 3 . 2 4 ) 
( 3 . 2 5 ) 
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30 M3M. fucm N MoKyMeHma fodnucb Mama 
//O.H 
Ta = — ; ( 3 . 2 6 ) 
ac - r 
oc = 2 n f ( 3 . 2 7 ) 
g e f - nacTOTa MepeKci 50sii Kyd - ygapHHH K o e ( i n i e H T , 3ajieKCHHH Big 
nocT i f t ro i n a c y Ta a n e p i o g u n H o i CKjiagoBoi CTpyMy K 3 
oc = 2-it-f = 2 • 3.14 • 50 = 314 
YgapHHH CTpyM 3 GoKy HaBaHTaKceHHii BignoBigHHH g o T O H K H K . 3 . K 5 
X 44 89 = = 4 4 , 8  = 17,956o.e 
H 2,5 2,5 
X 44 89 
Ta ( H ) = - X 2 0 = 4 4 , 8 9 = 0,008 
a ( H ) a - r 314 -17,965 
0,01 0,01 
= 1 + E 
-yd 
K,  1 + e Ta = 1 + 2 , 7 1 8 0 , 0 0 8 = 1,286 
i = - 1 * n o H - Kyd = 1,414 - 0 , 0185 -1,286 = 0,0336o.e 
W = W - = 0 , 0 3 3 6 - 5,5 = 0,1 8 5 K 4 
YgapHHH CTpyM 3 GoKy CHCTeMH BignoBigHHH g o T O H K H K . 3 . K 5 
r = = a 9 5 6 = 0 ,0159oe Xc = X 1 8 
(c) = ^ = ^ 9 6 « _ = 0,1911 
a ( c ) o c - r 314 - 0,016 
0,01 0,01 
Kyd = 1 + e ~ = 1 + 2 , 7 1 8 0 , 1 9 2 = 1,949 
- 1 * c - K y d = 1,414 -1,036 -1,949 = 2 ,8556o.e l y d . c v - -O . c *^yd 
iydH = W - IE1 = 2 , 9 5 5 - 5,5 = 1 5 , 7 0 5 K 4 
CyMapHHH ygapHHH CTpyM K . 3 . B TOHLU K 5 G y g e piBHHfi: 
iyd . K 5 = iyd . c + V H = 15 ,705 + 0,185 = 15, 89K4 
3 . 3 . 5 P o 3 p a x y H o K 3 x ( a 3 H o r o K . 3 . B TOHLU K 6 Ha HH3bKifi CTopoHi 0 , 4 K B . 
C u c T e M a : 
n p u p o 3 p a x y H K y CTpyMiB K 3 B e j ieKTpoycTaHoBKax, KoTpi K H B i a T b c a 
G e 3 n o c e p e g H b o B ig MepeKci eHeprocucTeMH, gonycKaeTbCi i BBaKcara, mo 
3HHKyBaibHi T p a H c ( o p M a T o p u n i g K i K n e H i g o gKcepeua He3MiHHoi n o aMnji iTygi 
H a n p y r u n e p e 3 eKBiBaieHTHHH iHgyKTHBHHH o n i p CHCTeMH. 3HaneHHa Hboro 
o n o p y ( x c ) B Miji ioMax, npHBegeHe g o CTynemi HHKKHOI H a n p y r u MepeKci, 
p o 3 p a x o B y K T b n o ( o p M y j i i . 
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31 M3M. fucm N MoKyMeHma fodnucb Mama 
XE = 7 3 % = ^ !0 3 , ( 3 . 2 8 ) 
3 1 K.BHU cp.BH S K 
g e U C P H H - c e p e g H a HoMiHanbHa H a n p y r a Mepeaai , n igcunoneHoi g o O 6 M O T K H 
Hroanoi HanpyrH T p a H c ( o p M a r o p a , B ; 
U C P B H - c e p e g H a HoMiHajbHa H a n p y r a Mepeaai , g o a K o i n igKmoneHa o6MoTKa 
BHinoi HanpyrH T p a H c ( o p M a r o p a , B ; 
I K B H = I N O B H - g i w n e 3HaneHHa n e p i o g H n H o i CKnagoBoi cTpyMy npH 
T p H ( a 3 H o M y K 3 Ha B H B o g a x O 6 M O T K H BHinoi HanpyrH T p a H c ( o p M a r o p a , K A ; 
In0.BH = In0.K 5 = 5 8 k A 
U 2 p . H H = 4 0 0 2 10 3 = 1,516 M0M 
c J 3 - I K B H Ucp.BH 1 , 7 3 2 • 5 , 8 • 1 0 , 5 ' 
T p a H c ( o p M a T o p : 
AKTHBHHH i iHgyKTHBHHH o n o p H n p a M o i n o d i g o B H o c T i 3 H H ^ y B a bHHX 
T p a H c ( o p M a T o p i B ( r m , x m ) B MimoMax, npHBegeHi g o cTyneHa Hroicnoi HanpyrH 
Mepeaai, po3paxoByK>Tb n o ( o p M y j a x : 
P I P 
rT = ^2 1 0 ( 3 . 2 9 ) 
S T H O M 
( 1 0 0 P K H O M Y U H H H O M ( 3 . 3 0 ) 
g e S T H o M - HoMiHajbHa n o T y m r i c T b T p a H c ( o p M a r o p a , K B A ; 
P T H o M - BTpaTH KopoTKoro 3aMHKaHHa B T p a H c ( o p M a r o p i , K B T ; 
U H H H o M - HoMiHajbHa H a n p y r a O 6 M O T K H Hroanoi HanpyrH T p a H c ( o p M a n o p a , 
K B ; 
uK - H a n p y r a K o p o T K o r o 3aMHKaHHa T p a H c ( o p M a r o p a , % . 
n a c n o p T H i gaHi T p a H c ( o p M a r o p a T M r 4 0 0 K B A Bi3bMeMo i3 T a 6 n . 2 . 7 . 
P I P 5 5 ^ 0 4 2 
= P k . h o m U h h . h o m • = 5 , 5 0 , 4 • = 5 , 5 M 0 M 
T S T 2 H o M 4 0 0 2 
b ™ £ = ] \ = .104 4,52 r 1 ^ V ^ = 17,14 
I ST.HOM J ST.HOM V I 400 J 400 , 
3 .3 .6 P o 3 p a x y H o K n o n a T K o B o r o 3HaneHHa n e p i o g H n H o i i a n e p i o g H n H o i 
c K j a g o B H x cTpyMy K . 3 . 
n p H e j e K T p o n o c T a n a H H i e j e c T p o y c T a H o B K H B i g eHeprocHcTeMH n e p e 3 
3HHayBanbHHH T p a H c ( o p M a r o p n o n a n c o B e g i i o n e 3HaneHHa n e p i o g H n H o i 
M3M. fucm N MoKyMeHma fodnucb Mama 
fucm 
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CKjiagoBoi' TpH(J)a3Horo CTpyMy K 3 (INO) B Ki j ioaMnepax 6e3 y p a x y B a H H a 
n igmreueHHi i B ig eueKTpogBHryHiB po3paxoByK>Tb n o ( o p M y j i i : 
1 n o 
U c p . H H ( 3 . 3 1 ) 
' I S ^ 
g e LCp.HH - c e p e g m i HoMiHajibHa H a n p y r a M e p e ^ i , B aKifi CTanoca KopoTKe 
3aMHKaHHa, B ; 
r1S, x1S - B i g n o B i g H o cyMapHHH aKTHBHHH i cyMapHHH iHgyKTHBHHH o n o p n 
npaMoi ' n o c i i g o B H o c T i Koi ia K 3 , M O M . 
r1Z = rT = 5.5 MOM 
x 1 Z = xC + xT = 1,516 +17,14 = 18,656MOM 
Ucp.HH 400 
4 3 
r 1S + x 1 S 1,732 V5,5 2 +18,6562 
= 11,87x4 
A n e p i o g n H H a c K j i a g o B a gop iBHioe . 
i a 0 = 2 - Im =42 -11,87 = 16,786x4 
YgapHHH cTpyM T p n ( a 3 H o r o K 3 (iyg) B e i ieKTpoycTaHoBKax 3 ogHHM 
g ^ e p e n o M eHeprii ' ( e H e p r o c n c T e M a a 6 o aBToroMHe g ^ e p e n o ) po3paxoByK>Tb n o 
( o p M y j i i 
' y g 421 no K y g , ( 3 . 3 2 ) 
3 . 5 ) . 
g e K ygapHHH K o e ( i n i e H T , J I K H H M o ^ H a BH3HanHTH n o K P H B H X ( p n c . 
S0/00x/r 
PucyHOK 3.5 - Kpuei 3ane^nocmi ydapnozo Koe(pii\ieHma Kyg Bid 
sidnomenHH r/x i x/r: x - indyxmuBnuu onip xona K3, r - avwiuBnuu onip xona K3 
r1 1S 
5.5 
x 1 E 18,656 
0,294 T o g i Kyg = 1,4 
7yg = V 2 / n o K y g = 1,414 -11,87 -1,4 = 23, 5KA 
iHmi po3paxyHKH T O H O K K . 3 . 3BegeMo B Ta6jiHi],K> 3 . 2 . 
fucm 
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33 M3M. flucm N MoKyMeHma flodnucb Mama 
Tadnuvx 3.2- Pesyibmamu pospaxyHKy monoK K.3. 
i a0 KA Ino KA 
T n 1 (K4) HH 3 1 , 9 3 8 5 1 , 7 3 9 2 2 , 5 8 3 
T n 2 (K2) HH ( P n ) 10 ,824 15 ,371 7 ,654 
T n 3 (K6) HH 1 6 , 7 9 2 2 3 , 5 0 9 11 ,874 
T n 1 (K3) BH 8,593 16 ,645 6 ,076 
T n 2 (K1) BH ( P n ) 8 ,725 16,903 6 ,169 
T n 3 (K5) BH 8,202 15 ,890 5 ,800 
3 . 4 B n 6 i p a n a p a T J B 3 a x u c T y 
nepeBipKH npoBigHHKiB i e jeKTpHnHHx a n a p a T i B Ha TepMinHy cTifiKicTb 
npH K 3 3 a 3 g a n e r i g b MaiOTb 6yTH BH6paHi p o 3 p a x y m c o B a T o n c a K 3 , 
po3paxyHKoBHH BHg K 3 i p o 3 p a x y m c o B a TpHBamcTb K 3 . 
Po3paxyHKoBHM BHgoM K 3 npH nepeBipHi npoBigHHKiB i e jeKTpHnHHx 
a n a p a T i B B e j e c T p o y c T a H o B K a x n o H a g 1 K B i g o 3 5 K B - T p H ( a 3 H e K 3 . 
P o 3 p a x y H K o B y TpHBamcTb K 3 npH nepeBipHi npoBigHHKiB i e jeKTpHnHHx 
a n a p a T i B Ha TepMinHy cTiircicTb npH K 3 d i g BH3Hanara ccomgaHHaM n a c y g i i 
ocHoBHoro p e j e H H o r o 3axHcTy ( B 3oHy g i i a c o r o B x o g a T b npoBigHHKH, n o 
nepeBipa iOTbca , i a n a p a r a ) i n o B H o r o n a c y BigcononeHHa H a H 6 n H a n o r o g o MicHa 
K 3 BHMHKana. 
3 .4 .1 n e p e B i p c a ^ G e m o Ha TepMinHy cTiircicTb g o cTpyMiB K . 3 . 
n e p e B i p H M o BH6paHHH n e p e p i 3 caGem-a ( r i l i l - P n ) . CTpyM K . 3 . Ha mHHax 
P n ccomgae Ino = 6 , 1 9 6 K A . ^ a c g i i cTpyMy t=0,73c. 
Sy = ( 3 . 3 3 ) 
g e C = 9 5 - nocTiHHe 3HaneHHa g j a Ka6emB amoMiHieBHMH a a m a M H 1 0 K B . 
Sy = 6 1 9 6 9 5 0 ^ = 5 5 , 7 2 M M 2 ( 3 . 3 4 ) 
BH6paHHH K a G e j b S = 1 2 0 M M 2 I = 2 3 2 A n i g x o g H T b 3 a yMoBaMH K . 3 . 
fucm 
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34 M3M. fucm N MoKyMeHma fodnucb Mama 
3 . 4 . 2 n e p e B i p K a ro j ioBHoro i ceKnif tHoro BHMHKana Ha P n . 
^ a H i n o CTpyMax K . 3 . i Hanpy3i Ha mHHax P n 
Ino = 6 , 1 9 6 K A , UBMOM = 1 0 K B , = 1 6 , 9 0 3 K A , ia0 = 8 , 7 2 5 K A 
n o T y K H i c T b Ha mHHax P n S=1947,97KBA. 
CTpyM n e p e 3 BHMHKan B aBapif iHoMy peKHMi 
IAP = S = 1 9 4 7 , 9 7 = 1 1 2 , 5 A ( 3 . 3 5 ) 
U 1 . 7 3 2 - 1 0 
Y HopMaibHoMy peKHMi IHP = — - = — 1 – = 5 6 , 2 A 
BuMHKani noBHHHi BuGupaTHca 3 a yMoBaMH: 
UHOM — U c e T H HOM; 
ĤOM — - H o p M . p a c n ; 
^ m - H o M — I n p o g . p a c n . 
Knr - K o e ( i n k H T nepeBaHTaKceHHii 
n e p e B i p K y BHMHKaniB d i g p o G u r a 3 a yMoBaMH: 
— B K n — — n 0 ; 
— n p . C K B — — n 0 ; 
Ta6jiui\H 3.3 - XapaKmepucmuKa saKyyMnoso euMUKana, UJO 






K 3 , K A 
HoMiHaibHHH CTpyM 






fioro gi i , C 
( iTep.HopM) 
noBHHH 




A Haf iGi ib 
mufi 
CTpyM 
n o n a T . 
g i K n e 
3HaneHHa 
n e p i o g u . 
Haf iGi ibm 
HH niK 
n o n a T . 
g i K n e 
3HaneHHa 
nep iogun . 
nac 
B i g K i K -
neHHa, C 
CKiagoBoi CKiagoBoi 
B E C K - 10¬ 
12 ,5 /630 
10 6 3 0 12,5 3 2 12,5 3 2 12,5 12,5/3 0 ,05 
n e p e B i p K a BHMHKana : 
1) 3 a yMoBaMH p o G o n o r o T p u B a i o r o peKHMy MaeMo: 
fucm 
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35 M3M. fucm N MoKyMeHma fodnucb Mama 
UHOM = 1 0 k B > UCETH.HGM = 1 0 k B 
1 HOM 6 3 0 A > 1 nPOff. PACH 
( 3 . 3 6 ) 
5 6 , 2 A( I A P = 1 1 2 , 5 A ) V J 
2 ) nepeBipica BUMncana n o BUMUKaioniii 3 g a r a o c T i i ej ieKTpognHaMinHiii 
CTiHKOCTi 
= 1 2 , 5 K A — I 
iBKJI = 32KA > iyp = 16, 9 0 3 K A 
1 np.CKB. 1 2 , 5 k A > 1 n o 
6 , 1 9 6 K A 
3KA 
6 , 1 9 6 K A 
inpcKB = 32KA > iyp = 1 6 , 9 0 3 K A 'nP. CKB 
3 ) n e p e B i p K a BUMncana Ha TepMinHy CTiircicTb 
n o c T i n H a n a c y 3aracaHHii a n e p i o g n n H o i cccjiagoBoi CTpyMy K . 3 . . Ta=0,19 
TpnBaj i i cTb K . 3 . t o ™ = 0 , 7 3 C 
t > 3 • T — 0 7 3 > 0 5 7 
tOTKJI > 3 1 a — O , / 3 > ° 5 / 
y T U X B n n a g c a x , c o i n t o ™ > 3 Ta., i H T e r p a i TJacoyna i TepMinHo 
eKBiBaieHTHnn CTpyM K . 3 . B U 3 H a n a ^ T b n o o p M y ^ a x : 
B *I2 (t + T ) • 
k n.o V o t k j i a / 5 
I2 • t > B, 
mep.Mm. mep. k 
g e B K - p o 3 p a x y H K o B n n T e n i o B n n iMnyjibc CTpyMy K . 3 . 
r 2 (t + Ta ) = 6 , 1 9 6 2 • ( 0 , 7 3 + 0 , 1 9 ) = 4 4 , 5 6 K A 2 • c 
12meP.Cm.- 0 m ^ . = 1 2 , 5 2 • 0 , 7 3 = 1 1 4 , 0 6 KA2 • c 
12meP.Mm. 'mep. = 114 , 0 6 K A 2 • C > B, = 
( 3 . 3 7 ) 
( 3 . 3 8 ) 
B * I  (t 
K n.o V OTKJI 
44,56KA2 • c 
B n 6 p a H n n BUMncan 3agoBoj ibHi ie yCiM yMoBaM n e p e B i p c n . 
3 .4 .3 B n 6 i p i n e p e B i p c a po3 ' egHyBan iB 
Occ i j i bKn n o T y m r i c T b c o ^ H o r o TpaHc o p M a T o p a T n 2 C K i a g a e 2 5 0 K B A , 
g j i a TpaHc o p M a T o p a B n 6 n p a e M o po3 ' egHyBan P B 3 1 0 / 4 0 0 (Ta6ji . 3 . 4 ) . 
n e p e B i p c a p o 3 ' e g H y B a n a : 
1) 3 a yMoBaMn p o 6 o n o r o TpnBa j io ro p e ^ n M y MaeMo: 
UHOM = 1 0 k B > UCETH. HOM = 1 0 k B 
1HOM 4 0 0 A > nPOp.PACH = 5 6 , 2 A ( I A P = 1 1 2 , 5 A ) 
2 ) n e p e B i p c a p o 3 ' e g H y B a n a Ha e j i e iTpognHaMinHy CTincicTb 
inPCKB = 41KA > iyp = 1 6 , 9 0 3 K A 
3 ) n e p e B i p c a p o 3 ' e g H y B a n a Ha TepMinHy CTincicTb 
B * 12 (t + T ) ^ 
K ~ n.o V OTKI a / ? 
I2 • t > B, 
mep. Mm. mep. k 
( 3 . 3 9 ) 
( 3 . 4 0 ) 
( 3 . 4 1 ) 
( 3 . 4 2 ) 
fucm 
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36 M3M. flucm N MoKyMeHma flodnucb Mama 
g e B K - po3paxyHKOBHH TennoBHH iMiryjibc CTpyMy K . 3 . 
B « I 2 (t + T ) = 6 , 1 9 6 2 • ( 0 , 7 3 + 0 , 1 9 ) = 44 ,56KA 2 • c 
K n.o V OTKI a / ? V? ? / ? 
J 2 • = 1 6 2 • 0 , 7 3 = 1 8 6 , 8 8 KA2 • c 
I2 • = 1 8 6 , 8 8 K A 2 • c > B, = 4 4 , 5 6 K A 2 • c 
mep.Mm. mep. ? k ? 
BuGpaHHfi po3 ' egHyBan 3 a g o B o n b H a e yciM yMOBaM 
nepeBipKH. 
Tadnuv^H 3.4 - XapaKmepucmuKapos'edHyeaua PB3 10/400 
H a n p y r a KB 
CTimcicTb n p u HacKpi3Hux CTpyMax K.3. 
A 
C e p i a 
HoMiHai . CTpyM TepMinHoi crif iKocri 
HoMmaji . Haf iGi ibm. 
CTpyM A Haf iGi ib -
IIIHH niK 
npoTaroM 3 c 
( r i a g K i 
HoKi) 
npoTaroM 1 c 
(3a3eMieHi 
HoKi) 
P B 3 10 /400 10 12 4 0 0 41 16 16 
3 .4 .4 n e p e B i p K a n i a B K u x 3ano6bKHHKiB T n 2 - 1 0 / 0 , 4 ( P n ) 
T p a H c opMaTopH 1 0 / 0 , 4 K B B c i i b c b K u x i MicbKux p o 3 n o g i i b H u x 
eueKTpHHHHx M e p e K a x noTyKHicTK) g o 0 , 6 3 M B A B K U I O H H O , J I K n p a B H i o , 
3axHiii,aK>Tb njiaBKHMH 3anoGiKHHKaMH Ha cTopoHi 10 K B . 
n i a B K i 3anoGiKHHKH noBHHHi B u G u p a T u c a 3 a yMoBaMu: 
UHOM U c e T H HOM? 
HOM > - H o p M . p a c n ? ( 3 . 4 3 ) 
K n r HoM > I n p o g . p a c H . 
n e p e B i p K y n i a B K u x 3anoGiKHHKiB d i g p o G u r a 3 a yMoBaMu: 
OTKJI.HOM > ILOK ~ 0 ( 3 . 4 4 ) 
H a T n 2 B aBapif iHoMy peKHMi (Ha o g u H TpaHc opMaTop STP=250KBA) 
c n o K H B a H a noTyKHicTb c K i a g a e : 
Sn=272,08KBA cTpyM I=15.7A 
B u G u p a e M o 3anoGiKHHK n K T 1 0 1 - 1 0 - 3 1 , 5 - 1 2 , 5 Y 3 3 I H o M = 3 1 , 5 A 
(xapaKTepucTHKH HaBegeHi B T a G i . 3 . 5 ) . 
Tadnuvx 3.5 - XapaKmepucmuKU sanodicHCHUKie nKT101-10-31,5-12,5Y3 
T u n 3anoGiKHHKa UHOM, KB U m a x , KB IHOM.A IHOM.OTKJI.KA 
n K T 1 0 1 - 1 0 - 3 1 , 5 - 1 2 , 5 Y 3 10 12 31 ,5 12,5 
fucm 
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37 M3M. flucm N MoKyMeHma flodnucb Mama 
n e p e B i p K a : 
UHOM =10KB = UcemuHoM = 10KB 
IHOM = 31,5 A —I ^ = 15,7 ( 3 . 4 5 ) HopM. pacn 
I om». HOM = 12,5KA — 7 , 0 = 6 ,196KA 
BuGpaHHH 3anoGiKHHK n i g x o g H T b 3 a yMoBaMH nepeBipKH. 
,H,o TaGji. 3 .6 3aHeceMo xapaKTepucTHKH 3anoGiKHHKiB, ino BCTaHoBjieHo Ha 
T n i - TTI3. 
TadiuiiH 3.6 - BcmaHoBiwBaw 3ano6io/CHuKu. 
nigcTaHLim T u n 3anoGiKHHKa 
UHOM, 
KB 
U m a x , 
KB 
IHOM.A IHOM.OTKJJ.KA 
T n - 2 n K T i O i - 1 0 - 3 1 , 5 - 1 2 , 5 Y 3 10 12 31 ,5 12,5 
T n - 3 n K T 1 O 2 - 1 0 - 5 0 - 1 2 . 5 Y 3 10 12 50 12,5 
T n - 1 n K T 1 O 3 - 1 0 - 1 0 0 - 1 2 . 5 Y 3 10 12 100 12,5 
3 . 4 . 5 n e p e B i p K a BHMHKana HaBaHTaKceHHii T n i . 
^ a H i n o CTpyMax K . 3 . i Hanpy3i Ha mHHax T n i 
I„o = 6 , 0 7 6 K A , UBHOM = 1 0 K B , = 1 6 , 6 4 5 K A 
n o T y K H i c T b Ha mHHax T n i S=1300,06KBA. 
CTpyM n e p e 3 BHMHKan HaBaHTaKceHHii B aBapifiHoMy peKHMi 
IAP=JL- = i 3 0 0 0 6 6 = 7 5 , 1 A 
V3 - U 1 .732-10 
I 7 5 1 
Y HopMajibHoMy peKHMi I H P = = —— = 3 7 , 5 5 A 
TadiuiiH 3.7 - XapaKmepucmuKa BuMuKana HaBaHmacceHHH, UJO 









CTpyM K 3 , KA 
HoMiHaibHHH CTpyM 






fioro gi i , C 
( I rep .HopM) 
Haf iGi ibm. 
CTpyM 
n o n a T . 
g i K n e 
3HaneHHa 
nep iogun . 
CKiagoBoi 
Haf iGi ibm. 
n o n a T . 
g i K n e 
3HaneHHa 
nep iogun . 
CKiagoBoi 
B H A - n - 1 0 / 6 3 0 -
2O3(n) 
10 6 3 0 2 0 51 2 0 51 2 0 2 0 / 1 
fucm 
BP 5.6.141.832 
38 M3M. fucm N MoKyMeHma Mama 
( 3 . 4 6 ) 
( 3 . 4 7 ) 
nepeBipica B u M u c a n a HaBaHTa>KeHHa : 
1 ) 3 a yMOBaMH p o 6 o n o r o TpHBajioro p e m i M y MaeMo: 
UHOM = 1 0 K B > UCETH.HOM = 1 0 K B 
IHOM = 6 3 0 A > 1 nPOff.PACH = 3 7 , 5 5 A ( I A . p = 75 ,1^) 
2 ) n e p e B i p c a n o B igconona ion in 3 g a r a o c T i 
IBKJI = 20KA > In0 = 6, 076KA 
iBKJI = 5 1KA > iyM = 16, 645KA 
3 ) n e p e B i p c a Ha e j iecTpoguHaMinHy CTiircicTb 
iIP C K B = 51KA > iyM = 16, 645KA ( 3 . 4 8 ) 
4 ) n e p e B i p c a Ha TepMinHy CTincicTb 
Po3paxyHKoBHH TennoBHH iMnynbc CTpyMy K . 3 . 
B « I 2 (t + T )=6 ,076 2 • (0,73 + 0,19) = 33, 96KA 2 • c 
J 2 • = 2 0 2 • 0,73 = 292 KA2 • c 
mep.cm. omKJi. ? 
J 2 • t = 292KA2 • c > B, = 3 3 , 9 6 K A 2 • c 
mep.Mm. mep. k ? 
B u 6 p a H H H BHMHKan HaBaHTa^eHHa 3 a g o B o j i b H a e yciM yMoBaM n e p e B i p c u . 
3 .4 .6 B u 6 i p TpaHccjDopMaropa cTpyMy 
T p a H c opMaTop T O J J - 1 0 npu3HaneHHH g j i a n e p e g a n i c u r H a n y 
BHMip^BanbHoi iH o p M a ^ i i BHMipiOBajibHHM n p u n a g a M i oGj iaunyBaHHaM 
3 a x u c T y i ynpaBj j iHHa, g j i a i3ojiK>BaHHa Kin B T O P H H H H X 3'egHaHb B i g B H C O K O I 
H a n p y r u B coMnneKTHux n p u c T p o a x BHyTpimHboi i 3oBHiniHboi y c T a r o B o c ( K P Y , 
K P Y H i K C O ) 3MiHHoro cTpyMy Ha Kjjac H a n p y r u g o 10 K B n a c T o r a 5 0 a 6 o 6 0 
Tadnuv^H 3.8 - TpauccpopMamop cmpyMy Ha eeodi PIT 
C e p i a 










e j e i T p o g u H a M . 
cTiHKocTi, KA HoMiHajj. HafiGmbin. 
T O J I - 10-3 10 12 150/5 2 0 51 
CTpyM n e p e 3 TpaHc opMaTop cTpyMy B a B a p i n r o M y p e m i M i IAP = 112,48 A 
y HopManbHoMy p e m i M i IHP = 56,24A 
fucm 
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39 M3M. flucm N MoKyMeHma flodnucb Mama 
^ a H i n o CTpyMax K . 3 . i Hanpy3i Ha mHHax P n 
I O = 6 , 1 9 6 K A , UBHOM = 1 0 K B , = 1 6 , 9 0 3 K A 
n e p e B i p K a T p a H c ( o p M a T o p a CTpyMy : 
1) 3 a yMoBaMH p o G o n o r o T p u B a i o r o peKHMy MaeMo: 
UHOM = 1 0 K B — UCETH . HOM = 1 0 K B 
IHOM = 1 5 0 A — = 5 3 , 8 A ( 7 A p = 1 0 7 , 6 A ) 
2 ) n e p e B i p K a Ha e ieKTpogHHaMinHy CTifiKicTb 
I M. ffHH = 5 1 K A — iyA = 1 6 , 9 0 3 K A 
3 ) n e p e B i p K a Ha TepMinHy CTifiKicTb 
B ~ 7 2 (t + T ) ' 
K ~ n.o V OTKJI a / ? 
mep . Mm . mep . £ 
g e B k - po3paxyHKoBHH TenjioBHH iMnyjibc CTpyMy K . 3 . 
B « I 2 (t + T ) = 6 , 1 9 6 2 - ( 0 , 7 3 + 0 , 1 9 ) = 4 4 , 5 6 K A 2 - C 
2 0 2 - 0 , 7 3 = 2 9 2 K A 2 - C 
2 9 2 K A 2 - c — Bk = 4 4 , 5 6 K A - c 
BuGpaHHH T p a H c ( o p M a T o p CTpyMy 3 a g o B o i b H a e yciM yMoBaM nepeBipKH. 




mep. Mm. mep 
TadiuiiH 3.9 
cmpyMy. 
XapaKmepucmuKu BcmaHoBieHux mpaHccpopMamopiB 
npucTpi f i T p . CTpyMy 








CTiHKoCTi, K A 
CTpyM IM.gHH 
eieKTpoguHaM. 
CTiHKoCTi, K A HoMiHai . Haf iGi ibm. 
P n T O J I - 10 -200 -1 10 12 2 0 0 / 5 2 0 51 
T O J J - 10-50-3 10 12 50 /5 8 2 0 
T n 3 T O J J - 10-75-3 10 12 75 /5 2 0 51 
T n i T O J J - 10-100-3 10 12 100/5 2 0 51 
3 . 4 . 7 B u G i p i n e p e B i p K a T p a H c ( o p M a T o p a H a n p y r u 
1) B u G u p a e M o T p a H c ( o p M a T o p H a n p y r u T u n y H T M H - iO, J I K H H Mae 
HacTynHi xapaKTepucTHKH : 
UHOM.BH=10 KB; K=0,5; SHOM=150 BA; SMAX=1000 BA; 
fucm 
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40 M3M. fucm N MoKyMeHma Mama 
S 1 0 0 0 0 , 0 6 A 
m a -U 1 , 7 3 - 1 0 0 0 0 
n e p e B i p K a TpaHc o p M a T o p a n o HOMiHanbHin Hanpy3i : 
UHOM = 10 K B = U c e m = 10 K B 
B n 6 p a H n n TpaHc opMaTop 3 a g o B o n b H a e yMOBi B n 6 o p y 
^ 3 a x n c T y TpaHc o p M a T o p a H a n p y r n B n 6 n p a e M o 3ano6bKHHK T n n y 
n K T 1 0 1 - 1 0 - 2 - 1 2 . 5 Y 3 (UHOM = 10 K B , . U m a x = 12 K B , W = 2 A , W o r c i = 1 2 , 5 K A ) . 
n e p e B i p K a n o HoMiHanbHin Hanpy3i i cTpyMy: 
U,,=10KB = U7 ..„,. = 10KB 
cemu HOM 
I = 2A > I = 0,06A 
B n 6 p a H n n 3ano6 iKHHK 3agoBonbHi ie yMoBi B n 6 o p y 
fucm 
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41 M3M. flucm N MoKyMeHma flodnucb Mama 
4 i H c r p y K a i s i o x o p o H H n p a u i e j i e i a p o M o H T e p a 3 peMOHTy T a 
o f i c j i y r o B y B a H H s i e j i e K T p o y c T a T K y B a H H H 
4 . 1 3 a r a j i i > H i nojioiiCeHHsi 
,H,o p o 6 o T H eneKTpoMOHTepoM gonycKa iOTbca O C O 6 H He Moj iog ine 18 poKiB, 
aKi npoii iHjiH MegHHHHH o r a a g npH BCTyni Ha p o 6 o T y , BH3HaHi npHgaraHMH g j i a 
BHKoHaHHii 3a3HaHeHoi p o 6 o T H Ta o g e p K a j i H nocBigneHHa n p o HaaBHicTb 
KBa^ i iKa^iHHOl r p y n u 3 e j ieKTpo6e3neKH He HHKHe TpeTboi . 
Ej ieKTpoMoHTep, a K o r o npHftMaiOTb Ha p o 6 o T y , noBHHeH n p o i r r a BcTynHHH 
iHcTpyKTaK 3 o x o p o H H n p a n i , B H P O 6 H H H O 1 caHiTapi i , n o K e K H o i 6e3neKH, 
npuf ioMiB i c n o c o 6 i B HagaHHa goj incapcbKoi g o n o M o r u noTepn imiM, 6yTH 
o3HafioMneHHH n i g p o 3 n u c 3 yMoBaMH n p a n i , npaBaMH Ta ninbraMH m o g o po6oTH B 
mKignuBHx Ta He6e3nenHux yMoBax n p a n i , n p o npaBHjia noBegiHKH n p u 
BHHHKHeHHi aBap in . 
,H,o n o n a n c y p o 6 o T H 6 e 3 n o c e p e g H b o Ha p o 6 o n o M y Micni eneKTpoMoHTep 
noBHHeH nponTH nepBHHHHn iHcTpyKTaK 3 6 e 3 n e n H u x n p u n o M i B BHKoHaHHa 
po6 iT . 
n p o n p o B e g e H H a BcTynHoro iHcTpyKTaKy Ta iHcTpyKTaKy Ha p o 6 o n o M y 
Micni p o 6 n a T b c a B i g n o B i g H i 3 a n u c u B )KypHaj i i p e e c T p a n i i BcTynHoro 
iHcTpyKTaKy 3 nuTaHb o x o p o H H n p a n i i )KypHaj i i p e e c T p a n i i iHcTpyKTaKiB 3 
nHTaHb o x o p o H H n p a n i . 
n p u nboMy o 6 o B ' a 3 K o B i n i g n u c u aK T o r o , K o r o iHcTpyKTyBajiH, TaK i T o r o , 
x T o iHcTpyKTyBaB. 
EneKTpoMoHTep n ic j i a nepBHHHoro iHcTpyKTaKy Ha p o 6 o n o M y Micni 
noBHHeH n p o T a r o M 2—15 3MiH ( 3 a n e K H o B i g c T a K y , g o c B i g y i x a p a K T e p y p o 6 o r a ) 
nponTH cTaKyBaHHa n i g KepiBHunTBoM g o c B i g n e r o r o , KBa^ i iKOBaHoro 
ej ieKTpoMoHTepa, aKHn npH3HanaeTbca HaKa3oM ( p o 3 n o p a g K e H H a M ) n o g o p o K H i n 
opraHi3an i i . 
noBTopHHn iHcTpyKTaK 3 npaBHji i npHnoMiB 6e3nenHoro BegeHHa p o 6 o r a i 
oxopoHH n p a n i eneKTpoMoHTep noBHHeH npoxogHTH: 
— nepiogHHHo He p i g m e o g H o r o p a 3 y Ha KBapTan; 
— npH He3agoBinbHHx 3HaHHax 3 o x o p o H H n p a n i He n i3Hime MicaHHoro 
cTpoKy; 
— y 3B ' a3Ky 3 gonymeHHM BHnagKoM TpaBMaTH3My a 6 o nopymeHHaM 
BHMor o x o p o H H n p a n i , m o He n p r o B e j i o g o TpaBMH. 
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42 M3M. flucm N MoKyMeHma flodnucb Mama 
Ej ie iopoMOHTep noBHHeH n p a n K B a r a B c n e i i o g i o i Ta 3 a c o 6 a x 
iHgHBigyaubHoro 3 a x n c T y , nepegGaneHHx T H T O B H M H rajry3eBHMH HopMaMH: 
HaniBKoM6iHe3oHi GaBoBHaHoMy, p y K a B H n a x KoM6iHoBaHHx. 
EneKTpoMoHTepn , a c i o G c u y r o B y K T b euecTpoycTaTKyBaHHii , noBHHHi 
KopncTyBaTHca TaKHMH 3aco6aMH 3 a x u c T y : gieueKTpHHHHMH pycaBunKaMH, 
KHiHMaMH i gieueKTpHHHHMH KanomaMH a 6 o 6oTaMH, a TaKo>K iHcTpyMeHTaMH 3 
i3oiboBaHHMH pyncaMH. 
Y c i 3axncHi 3 a c o G u noBHHHi M a r a KjienMo 3 n o 3 H a n K o K g a r a HacTynHoro 
i cnnTy Ta H a n p y r u , n p u noTpi6Ho K o p H c T y B a r a c a I I H M 3 a c o 6 o M . 
r y M o B i 3axucHi 3acoGu noBHHHi 3 G e p i r a r a c a y 3 a K p n r a x m a a x a 6 o a i n n K a x 
oKpeMo Big iHcTpyMeHTy. 
H e o 6 x i g H o 3ano6 i r aTH BnjiHBy MacTHu, 6eH3HHy i iHinux penoBHH, ino 
p y n H y ^ T b ryMy. 
r y M o B i 3 a x u c H i 3 a c o G u n e p e g i x 3acTocyBaHHaM noBHHHi 6yTH o r u a H y r i Ta 
onunieHi B i g 6 p y g y , a n p u 3Bouo:>KeHHi n o B e p x H i i'x T p e 6 a peTeubHo BHTepTH i 
BHcymHTH. 
3aGopoHaen>ca 3acTocoByBaTH 3 a c o G u , a c i M a K T b npoKouH i TpiinmiH. 
Ej ieKTpoMoHTepy 3aGopoHaen>ca K o p u c T y B a r a c b 3axucHHMH 3aco6aMH, a c i 
He n p o n m u H B c T a r o B u e H u x BHnpoGyBaHb, a TaKo>K TaKHMH, y a c u x MHHyB cTpoK 
n e p r o B o r o BHnpoGyBaHHa. 
n e p i o g H H H i (KoHTpojibHi) BHnpoGyBaHHa 3axucHHx 3 a c o 6 i B noBHHHi 
npoBogHTHca B TaKi C T P O K H : 
- pa3 Ha g B a p o c u - i3ojnoK>Hi Kjriini g n u y c T a r o B o c 3 nocTi inniM neproBHM 
n e p c o H a n o M ; 
- pa3 Ha 6 Mican iB - gieneKTpHHHi p y c a B H n i ; 
- pa3 Ha p i c - gieueKTpHHHi K a u o m i ; 
- pa3 Ha Tpu poKH - i 3 o j K K n i n igcTaBKH ( o r u a g ) . 
Y c i MoHTa^Hi i peMoHTHi poGoTH Ha eneKTpHHHHx M e p e ^ a x i n p u c T p o a x 
( a 6 o n o G u r o y B i g H H X ) , a TaKo>K poGoTH n o n p u e g M H H K i p o 3 ' e g H a H H K n p o B o g i B 
e jeKTpoMoHTepH noBHHHi BHKoHyBaTH 3 a yMoB 3HiToi HanpyrH. 
3aMiHy n e p e r o p i j n r x 3anoGi>KHHKiB eueKTpoMoHTepH noBHHHi BHKoHyBara 
n p u 3HaTifi Hanpy3i . 
3aGopoHaen>ca B c T a H o B U K B a r a aGo 3aMiHKBaTH n i g H a n p y r o K eneKTpHHHi 
j a M n H . 
E jeKTpoMoHTep npH peMoHTi i oGcjyroByBaHHi e jeKTpoycTaTKyBaHHi 
noBHHeH 3acTocoByBaTH pyHHi nepeHocHi cBiTHjlbHHKH. 
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43 M3M. flucm N MoKyMeHma flodnucb Mama 
.Una nepeHOCHHx CBiTHjibHHKiB n p u peMOHTi e j ieKTpoo6j iagHaHHa H a n p y r a 
noBHHHa 6yTH He BHine 4 2 B , a B O C O 6 J I H B O He6e3nenHHx M i c n a x ( inaxTH, 
Ko j ioga3 i , M e T a i e B i p e 3 e p B y a p u , K O T J I H ) - He n e p e B H i n y B a r a 12 B . 
3 a 6 o p o H a e T b c a BHKopHCToByBara CTanioMpm CBiTHjibHHKH 3aMicTb 
pynHHx nepeHoCHHx. 
LQTencej ibHi B H J I K H , n o 3 a c T o c o B y K T b c a y M e p e ^ a x 3 H a n p y r o K 12 i 4 2 B , 
3 a 6 o p o H a e T b c a BHKopHCTOByBara y M e p e ^ a x 3 B e m n c o K H o M i H a i b H o K H a n p y r o K . 
LQTencej ibHi 3 'egHaHHa Ha 12 i 4 2 B noBHHHi MaTH Koi i ip , ^ K H H pi3Ko 
Bigp i3HaeTbca B ig Koj ibopiB inTencejibHHx 3 'egHaHb Ha H a n p y r y BHine 4 2 B . 
EieKTpoiHCTpyMeHT, nepeHoCHi jiaMnH, n o H H ^ y K n i TpaHc opMaTopH 
e i eKTpoMoHTep noBHHeH nepeBipaTH ogHH pa3 Ha Micanb Ha BigcynricTb 
3aMHKaHHa Ha K o p n y c , Ha nij i icHicTb 3 a 3 e M j n o K H o r o n p o B o g y , cnpaBHicTb 
i3ojiiinii >KHBjiaHHx n p o B o g i B . 
E i e K T p o M o H T e p noBHHeH B K H K n a r a y M e p e ^ y ejieKTpogBHryHH, 
eieKTpoiHCTpyMeHTH, npu j i agH eneKTpunHoro ocBrraeHHa 3 a g o n o M o r o K 
npH3HaneHHx g j i a n b o r o anapaTiB i npu j i ag iB (KHonoK, py6HjibHHKiB, BHMHKaniB 
aBToMaTHHHHx, nycKaniB MarHiTHHx). 
3 a 6 o p o H a e T b c a BMHKaTH ejieKTpogBHryHH, ejieKTpoiHCTpyMeHT Ta npu j i agH 
eneKTpHHHoro o c B i r a e H H a g o e n e K T p o M e p e ^ i i m i a x o M CKpynyBaHHa n p o B o g i B . 
4 . 2 B H M o r H 6 e 3 n e K H n e p e g n o n a T K O M p o 6 o T H 
E i e K T p o M o H T e p n e p e g nonaTKoM po6oTH noBHHeH HagiTH c n e n o g a r i, n p u 
n o T p e 6 i , c n e n i a i b H e B3yTTa Ta 3 a c o 6 u i H g u B i g y a i i b H o r o 3 a x u c T y , n e p e B i p u B m u 
CTpoK ix BHKopHCTaHHa. 
n e p e B i p H T H cnpaBHicTb e j ieKTpoo6j iagHaHHa, CTaH i 3 o j i K K H H x n igcTaBoK, 
pemiToK, nycKoBHx n p u j i a g i B , 3a3eMjieHHa Ta iH. 
n e p e B i p H T H cnpaBHicTb p y n H o r o iHCTpyMeHTy: 
- gep>KaKH KycanoK i n j i o c K o r y 6 n i B noBHHHi 6 y r a i3oj iboBaHi; 
- p o 6 o n a nacTHHa BHKpyTKH Mae 6yTH npaBHjibHo 3aToneHa, a g e p ^ a K 
MinHo Hacag»;eHHH Ta i3ojiboBaHHn; 
- r a i r c o B i Kj iKni M a K T b 6 y r a cnpaBHi i B ignoBigaTH po3Mipy r a n o K . 
3 a 6 o p o H a e T b c a 3acTocoByBaTH npoKjiagKH Ta n o g o B ^ y B a T H Kj iKni 
Tpy6aMH. 
PynHHn iHCTpyMeHT c j i ig 36ep i raTH B nepeHocHoMy ainHKy a 6 o c n e n i a i b H i n 
cyMni g j i a iHCTpyMeHTy. 
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Ogepiacara 3aBgaHHa - H a p a g a 6 o ycHe po3nopag>KeHHa Ha HacTynHy 
p o 6 o T y . 
Y c H e po3nopag>KeHHa Ha HacTynHy p o 6 o T y H e o 6 x i g H o 3 a n H c a r a B 
onepaTHBHHH >KypHajL n p H uboMy 3a3HanaeTbca, X T O g a B po3nopag>KeHHa, Micne i 
HafiMeHyBaHHa poGoTH, cTpoK ii BHKoHaHHa. 
n p o r j i a H y r a 3 a n u c u B >KypHajii n p o HecnpaBHocTi , n o p y m e H H a o x o p o H H 
n p a u i 3 a n o n e p e g H K 3MiHy. 
n e p e K o H a r a c b y cnpaBHocTi BMHKaKnHx i BHMHKaKnHx npHj iag iB, 
cHrHani3aui i Ta GjioKyBaHb. 
n e p e B i p u T H cnpaBHicTb ocBiTjiKBajibHHx npHj iag iB, e j i eKTponpoBogKH Ta 
cBrrajibHHKiB, j iaMn. B i g p e r y j i K B a r a MicneBe ocBr raeHHa TaK, inoG p o G o n a 3oHa 
Gyjia g o c u T b o c B r r a e H a , a c B r r a o He cjiinHjio oni . 
,H,jia n igroToBKH p o G o n o r o Micna n p u p o G o T a x 3 nacncoBHM aGo noBHHM 
3H3TT3M HanpyrH HeoGxigHo BHKoHyBara TaKi TexHinHi 3 a x o g u : 
- npoBecTH HeoGxigHi BigKj iKneHHa Ta B > K H T H 3 a x o g i B , i n o 
n e p e m K o g ^ a ^ T b n o g a n i HanpyrH g o Micua poGoTH BHacj i igoK noMHjiKoBoro aGo 
g o B i i b H o r o BKjiKneHHa KoMyTaniftHoi a n a p a T y p H (BcTaHoBHTH MexaHinHHH 3 a n i p 
npHBogiB BHMHKaniB, pyGHibHHKiB Ta p o 3 ' e g H y B a n i B , i3ojianiHHi npoKjiagKH B 
pyGHibHHKax Ta iH.); 
- BHBicHTH n i a K a T H " H e B K j i K n a r a - npaii,K>K>Tb j i K g H " , " H e 
B K j i K n a r a - p o G o T a Ha j i iHii" , " H e B i g K p H B a r a - n p a u K K T b j i K g H " , a npH 
noTpeGi BcTaHoBHTH 3 a r o p o g ^ ; e H H a ; 
- n p H e g H a r a nepeHocHi 3a3eMjieHHa g o 3 a 3 e M j i K K n o r o n p H c T p o K ; 
- nepeBipHTH BigcyTHicTb HanpyrH Ha cTpyMoBegynHx nacTHHax, Ha 
aKHx noBHHHo GyTH H a K j a g e H e 3a3eMjeHHa; 
- HaKjiacTH 3a3eMieHHa Ha c T p y M o B e g y n i nacTHHH ( G e 3 n o c e p e g H b o 
n i c j i a nepeBipKH BigcyTHocTi HanpyrH) , BBiMKHyra 3 a 3 e M j i K K n i aGo , aKino 
i x HeMae, HaKjiacTH nepeHocHe 3a3eMjieHHa; 
- oGropogHTH p o G o n e Micue i BHBicHTH n j i a K a r a : "Gr i f t - BHcoKa 
H a n p y r a ! " , " H e Bjii3afi - y G ' e ! " , ' T l p a n K B a r a TyT"; 
- npH noTpeGi , o G r o p o g ^ y B a T H c T p y M o B e g y n i nacTHHH, ino 
3 a j H m H j H c a n i g H a n p y r o K . 
nepeBipHTH noKa>KnHKoM HanpyrH aGo nepeHocHHM BoiibTMeTpoM 
BigcyTHicTb HanpyrH B ej ieKTpoycTaHoBKax g o 1 0 0 0 B . 
n e p e B i p H T H cnpaBHicTb noKa>KnHKa HanpyrH Ha BigcyTHicTb HanpyrH. n p H 
uboMy K o p H c T y K T b c a giejeKTpHnHHMH pyKaBHuaMH. 
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I lepeBipHTH HaaBHicTb 3a3eMneHHa eneKTpoycTaHOBOK n p u Hanpy3i 5 0 0 B i 
B u m e (3MiHHoro i noc r i f tHoro CTpyMy - y B c i x B u n a g K a x ) K o p n y c i B 
eneKTpooGnagmHHa , BCTaHOBneHux y npuMimeHHax 3 n i g B m n e H O K He6e3neKoK>, 
B O C O 6 H H B O He6e3nenHux i B 3oBHimHix ycTaHoBKax 3 HOMiHanbHOK H a n p y r o K 
B u m e 4 2 B 3MiHHoro cTpyMy i 1 1 0 B nocr i f tHoro cTpyMy, a TaKOK BCTaHOBneHoro 
y BH6yxoHe6e3neHHux npuMimeHHax. 
B eneKTpoycTaHOBKax, KOHCTpyKnia arorx TaKa, m o HaKnagaHHa 
3a3eMneHHa He6e3nenHe a 6 o HeMOKnuBe (Hanpuicnag , y g e a K u x p o 3 n o g i n b H u x 
a m u K a x , KoHTponbHo-po3nog inbHux n p u c T p o a x OKpeMux TuniB T o m o ) , n p u 
n igroTOBni p o G o n o r o Micna H e o 6 x i g H o BKor ra TaKux 3 a x o g i B o x o p o H u n p a n i : 
- 3aMuKaTu Ha 3aMoK n p u B i g p o 3 ' e g H y B a n a ; 
- o 6 r o p o g K e H H a HOKQB a 6 o BepxHix KoHTaKTiB p o 3 ' e g H y B a n i B 
BuKOHyBara ryMoBuMu KoBnaKaMu a 6 o K O P C T K U M U HaKnagKaMu 3 i 3 o n a n i n H o r o 
M a T e p i a j y . 
,H,o nacTuH, aKi n i g n a r a K T b 3a3eMneHHK, HaneKaTb: 
- K o p n y c u eneKTpuHHux MamuH, TpaHc opMaTopiB, a n a p a r i B , 
cBiTu jbHuKiB; 
- n p u B o g u eneKTpuHHux a n a p a r i B ; 
- BTopuHHi O 6 M O T K U B u M i p K B a n b H u x TpaHc opMaTopiB; 
- K a p K a c u p o 3 n o g i j b H u x mirriB, mur iB ynpaBniHHa, mur iB i m a ; 
- MeTaneBi KOHCTpyKnii p o 3 n o g i n b H u x n p u c T p o i B ; 
- MeTaneBi Ka6ejibHi KOHCTpyKnii; 
- MeTaneBi K o p n y c u K a 6 e n b H u x My T; 
- MeTaneBi OGOJIOHKU Ta 6 p o H a KOHTponbHux i c u n o B u x K a 6 e n i B ; 
- MeTaneBi oGonomcu n p o B o g i B ; 
- cTanbHi T p y 6 u e n e K T p o n p o B o g K u Ta iHmi KOHCTpyKnii, 3B'a3aHi 3i 
BcTaHOBneHHaM eneKTpoo6nagHaHHa; 
- MeTaneBi K o p n y c u n e p e c y B H u x i nepeHOCHux eneKTponpuHManiB. 
H e o 6 x i g H O nocriftHO C T e ^ u T u 3 a Hagif iHicTK n p u e g m H H a Ta c n p a B H i c T K 
3 a 3 e M n K K H o r o n p u c T p o K . 
3 a 6 o p o H a e r b c a B u K o p u c T O B y B a r a g n a 3a3eMneHHa 6 y g b - a K i n p o B i g H u K u , He 
n p r o m n e m g n a n i e i MeTu, a TaKOK n p u e g H y B a r a CKpyTKOK 3a3eMneHHa. 
n p u BegeHHi p o 6 i T Ha BigKnKHeHift nacTuHi eneKTpoycTaHOBKu 3a3eMneHHa 
H a K n a g a e T b c a Ha CTpyMOBegyni nacTuHu a3 3 y c i x 6oKiB, 3BigKu MOKe 6 y r a 
n o g a H a H a n p y r a , B K i K H a K H u i 3BopoTHy TpaHc o p M a ^ i K . 
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46 M3M. flucm N MoKyMeHma flodnucb Mama 
HaicjianaTH 3a3eMjieHHii T p e 6 a 6 e 3 n o c e p e g m > o n i c u a nepeBipKH B i g c y T H o c T 
H a n p y r n . 
n p u KopucTyBaHHi nepeHOCHHMH 3a3eMneHH«MH n e p e g i x n e p e B i p c o r a Ha 
B i g c y r a i c T b HanpyrH B O H H noBHHHi 6 y r a po3MiineHi 6ijra MicHb HacnagaHHa 
3a3eMjieHH5i i n p u e g H a m g o 3 a r a c K a n a "3eMjia". 
3 a r a c K a n i n e p e H o c H o r o 3a3eMieHHa H e o 6 x i g H o Haccj iagara B 
gieneKTpuHHHx p y c a B H H a x Ha 3 a 3 e M n ^ B a H i c T p y M o B e g y n i nacTHHH 3 a 
g o n o M o r o r a i3 i3ojiaHiHHoro Marepiaj ry . 
3 a K p i n n ^ B a T H 3 a r a c K a n i g o 3 B o j i a e T b c a Hiera >K nrraHrora a 6 o 
6 e 3 n o c e p e g H b o pycaMH, a u e n p u HboMy H e o 6 x i g H o O 6 O B ' ^ 3 K O B O K o p u c T y B a r a c b 
gieneKTpuHHHMH pyKaBHHaMH. 
3HaTTa n e p e H o c H o r o 3a3eMneHHa i3 3acTocyBaHHaM mTaHr Ta 
gieneKTpuHHHx pycaBHHb H e o 6 x i g r o n p o B o g u r a 3 B O P O T H H M n o p a g c o M , T O 6 T O 
cnonaTKy 3HaTH Horo 3 c T p y M o B e g y n u x nacTHH, a noTiM Big ' egHaTH B ig 
3a3eMjnoK>Horo n p u c T p o r a . 
HaKjmgeHHa i 3HaTTa nepeHocHHx 3a3eMneHb B ycTaHoBKax H a n p y r o r a 
BHine 1 0 0 0 B noBHHHi npoBogHTH g B o e eueKTpoMoHTepiB 3 KBam^iKaHif tHora 
r p y n o r a He H H ^ n e neTBepToi , a c i o3HafioMneHi i3 cxeMora eneKTpoycTaHoBKH. 
4 .3 B H M o r H 6 e 3 n e K H n i g n a e BHKOHaHHH p o 6 o T H 
^ o 3 B o n a e T b c a BegeHHa p o 6 i T 6e3 3HaTTa HanpyrH B eueKTpoycTaHoBKax 
H a n p y r o r a 5 0 0 B i Hroicne. U i p o 6 o r a noBHHHi BHKoHyBaTH He MeHme, H D K g B a 
eneKTpoMoHTepH. n p H HboMy H e o 6 x i g r o : 
- npaHKBaTH B gieneKTpHHHHx K a n o m a x a 6 o cToanH Ha i 3 o n K r a n i n 
ocHoBi (i3ojnoraniH n igcTaBHi ) ; 
- KopHcTyBaTHcb iHcTpyMeHToM 3 i3onboBaHHMH g e p ^ a c a M H (y 
BHKpyroK, KpiM T o r o , noBHHeH 6yTH i3onboBaHHH c T e p ^ e H b ) . n p H BigcyTHocTi 
T a c o r o iHcTpyMeHTy H e o 6 x i g r o 3acTocoByBaTH gieueKTpHnHi pycaBHHi; 
- o6 ropogHTH cyc igHi cTpyMoBegyn i nacTHHH n i g Hanpyro ra , g o a i u x 
M O > K J [ H B H H BHnagKoBHH goTHK i3onraranHMH HaKjagKaMH (ryMoBHMH MaTaMH, 
e jeKTpoKapToHoM, MiKaHiToBHMH jHcTaMH Ta iH.); 
- npaHraBaTH 3 onyineHHMH i 3acTe6HyraMH Giua KHCTeii p y c pycaBaMH 
o g a r y Ta B rouoBHoMy y 6 o p i . 
n p H BegeHHi p o 6 i T Ha cTpyMoBegynHx nacTHHax, a c i 3 H a x o g a T b c a n i g 
H a n p y r o r a , 3 a g o n o M o r o r a O C H O B H H X 3axHcHHx i3onraranHx 3 a c o 6 i B (onepaTHBHi 
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Ta BHMipiOBajibHi iirraHrH, noKa^HHKH H a n p y r n , i 3 o j i K K n i Ta 
CTpyMOBHMip^BanbHi Kjiiini Ta iH.) H e o 6 x i g r o : 
- KOpHCTyBaTHCb TijibKH CyXHMH i 3 0 J K K H H M H 3aC06aMH 3 
H e n o m K o g ^ e H H M jiaKOBHM noKpHTTaM; 
- TpHMaTH i 3 o i K K n i 3aCo6H 3 a gepKcaKH-3axBara He g a i i 
o6Me>KyBajibHoro Kij ibna; 
- p o 3 M i ^ y B a T H i 3 o i K K n i 3aCo6H TaK, i n o 6 He BHHHKajia H e 6 e 3 n e K a 
n e p e K p u i r a n o n o B e p x H i i3oj ian i i MLKC CTpyMoBegynHMH nacTHHaMH g B o x a3 a 6 o 
Ha 3 e M i K . 
3 a 6 o p o H a e n > c a npH p o 6 o T i n i g H a n p y r o K 3acTocyBaHHa H O K Q B O K , HanHinciB 
i M e T a i e B H x MeTpiB. 
3aMiHKBaTH njiaBKi BCTaBKH 3 a n o 6 i ^ H H K i B npH HaaBHoCTi py6HjibHHKa d i g 
npH 3HaTin Hanpy3i . n p H HeMoKGiHBocTi 3HaTTa HanpyrH (HanpHKjiag, Ha 
r p y n o B H x innTax , 3 6 o p K a x ) 3aMiHa njiaBKHx BCTaBoK 3ano6bKHHKiB gonyCKaeTbCa 
n i g H a n p y r o K , a i e i3 3HaTTaM HaBaHTaKeHHa; oCTaHHa BHMora He CToCyeTbCa 
3ano6iKHHKiB i3 3aKpHTHMH njiaBKHMH BCTaBKaMH. 
3aMiHKBaTH njiaBKi BCTaBKH 3ano6iKCHHKiB n i g H a n p y r o K ejieKTpoMoHTep 
noBHHeH y 3axHCHHx o K y i a p a x Ta giejieKTpHnHHx pyKaBHnax , K o p u c T y K n u c b 
i 3 o i K K H H M H KjiilliaMH. 
3aMiHKBaTH njiaBKi BCTaBKH 3ano6iKHHKiB MoKce e i eKTpoMoHTep i3 
KBa^ i i K a ^ i e K He HHKne TpeTboi' r pynH, a npH 3aMiHi Ha BHCoTi 3 npHCTaBHHx 
g p a 6 H H - g B a ejieKTpoMoHTepH, ogHH 3 aKHx noBHHeH MaTH KBa iKa^iHHy 
r p y n y He HHKne TpeTboi'. 
B K j i K n e H H a i B igKmoneHHa, aKi n p o B o g a T b C a Ha po3nogi j ibHHx inHTax, y 
BHyTpimHbouexoBHx i 3oBHimHix M e p e K a x 3 npHCTaBHHx g p a 6 H H i pHnnyBaHb, a 
T a K o K TaM, g e n i o n e p a n i i nepe3 MicneBi yMoBH yTpygHeHi , noBHHHi BHKoHyBaTH 
g B a eiieKTpoMoHTepH, 3 aKHx ogHH noBHHeH MaTH KBa^ i iKa^iHHy r p y n y He 
HHKne TpeTboi . 
B pa3 i , K O J I H BigKmoneHHa eneKTpoo6nagHaHHa n p o B o g u j i o c b 3 a y C H o K 
3 a a B K o K nepCoHaj iy g j i a n p o B e g e H H a a K H x o c b p o 6 i T , HaCTynHe BKjiKneHHa n b o r o 
o6nagHaHHa M O K 6 y r a BHKoHaHo Ha BHMory O C O 6 H , a K a g a i a 3aaBKy Ha 
BigKmoneHHa, O C O 6 H , i no 3aMiHHjia i i , a 6 o KK ynoBHoBaKce ro ro , aKHH y neft n a c ii 
3aMiHae. n e p e g nycKoM oGuagHaHHa, THMnacoBo B i g K j i K n e H o r o 3 a 3 a a B K o K 
nepcoHaj iy , oneparaBHHft nepcoHa j i noBHHeH ftoro orjiaHyTH, nepeKoHaTHCb y 
roToBHocTi g o npHHHaTTa HanpyrH i n o n e p e g u r a T H X , X T O n p a n K e Ha HboMy, n p o 
BKjiKneHHa. 
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BHimjieiffli 3aMHKaHHa Ha 3 e M n o 3 a 6 o p o H a e T b c a H a G n n K a r a c b g o 
Micna 3aMHKaHHa Ha BigcTaHb MeHme, H D K 4 - 5 M y 3aKpHTHx, i MeHine, H D K 8 -
10 M , y BigKpHTHx p o 3 n o g i n b H H x n p n c T p o a x . 
LLlo6 He gonycTHTH TpaHc o p M a ^ i i HanpyrH 3 HH3bKoi C T O P O H H Ha BncoKy , 
H e o 6 x i g H o BHMKHyTH BHMipomanbHi TpaHc opMaTopH HH3bKol C T O P O H H . 
n p n BnaBneHHi HecnpaBHocTen B eneKTpnnHnx n p n c T p o a x (icKpiHHa, 
c n a n a x i B , nonncogKeHHa i3onan i i eneKTponpoBog iB , Ka6eniB Ta iH.), a T a K o K n p o 
3annineHi Heo6ropogKeHHMH c r p y M o B e g y n i nacTHHH eneKTpoMoHTep noBHHeH 
noBigoMHTH MancTpa. 
y npnMimeHHax 3 n igBHineHoio He6e3neKoo> H e o 6 x i g H o 3acTocoByBaTH 
g o g a T K o B i 3 a x o g n 6e3neKH, aKi BH3HanaoTb O C O 6 H , mo B n g a o T b H a p a g a 6 o g a o T b 
p o 3 n o p a g K e H H a . 
y He6e3neHHnx m o g o n o K e K i npnMimeHHax y c i x KnaciB H e o 6 x i g H o 
3acTocoByBaTn : 
- e j ieKTponpoBogKH TinbKH 3axnmeHi (Hanpnicnag, n p o B o g o M MapKH 
B P r , Ka6eneM a 6 o n p o B o g o M ITP Ta n B y cTaneBnx T p y 6 K a x ) ; 
- nepeHocHi cBiTnnbHHKH TinbKH 3 a K p n T o r o BHKoHaHHa. C K j a H n n 
KoBnaK Mae 6 y r a 3 a x n m e H n n c T a n e B o o crncoio . 
OcBrra iOBanbHa a p M a T y p a (cKnaHi KoBnaKn, p e neKTopH, MeTaneBi 
nacTHHH T o m o ) i naMnn B c i x Bng iB ocBr raeHHa c n i g o H n m a r a y C T P O K H : 
- n o r a p n p a 3 n Ha Micanb - y npnMimeHHax i3 3HanHHMH B H P O 6 H H H H M H 
BngineHHaMH n n n y ; 
- g B a p a 3 n Ha Micanb y npnMimeHHax i3 He3HanHHMH B H P O 6 H H H H M H 
BngineHHaMH n n n y ; 
- gB in i Ha piK - y 3oBHimHix ycTaHoBKax. 
T n n B c e p e g n H i e n e K T p o o G n a g m H H a c n i g BnganaTH y C T P O K H : 
- g B a p a 3 n Ha piK - g n a eneKTpnnHnx MamnH 3 HopManbHHM icKpiHHaM 
nacTHH; 
- o g n H pa3 Ha 2 - 3 Mican i - g n a eneKTpoo6nagHaHHa, BcTaHoBneHoro 
Ha MexaHi3Max, aKi 3 a 3 H a o T b TpaciHHa, B i 6 p a n i i T o m o ; 
- o g n H pa3 Ha piK - g n a p e n r r a o6nagHaHHa. 
3 a 6 o p o H a e T b c a n i g n a c p o 6 o T H y B n 6 y x o H e 6 e 3 n e H H n x ycTaHoBKax: 
- peMoHTyBaTH eneKTpoo6nagHaHHa Ta M e p e K i , m o nepe6yBao>Tb n i g 
H a n p y r o o ; 
- e K c n n y a r y B a r a eneKTpoo6nagHaHHa n p n HecnpaBHoMy 6noKyBaHHi 
K p n m o K a n a p a T i B ; 
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- BKjiiOHaTH ej ieKTpoycTaHoBKy, ino a B T o M a r a n r o BigccjiKHHuacji, He 
3 ' a c y B a B m H i He ycyHyBinn npHHHH ii BigKjiKneHHJi; 
- nepeBaHTa>KyBaTH n o H a g HoMiHaibHi n a p a M e T p u B H 6 y x o 3 a x H eHe 
ej ieKTpoo6jiagHaHHii , n p o B o g u i Ka6en i ; 
- n i g K U K n a r a g o g^cepen >KHBjieHHJi i cKpo6e3nenHHx n p u j i a g i B iHmi 
anapaTH i K o i a , a c i He Bxogj iTb y KoMnjieKT Hboro n p u j i a g y ; 
- 3 a i H m a T H HaBcTDK BignHHem g B e p i npHMi eHb i TaM6ypiB, inci 
B i g o K p e M i K K T b BH6yxoHe6e3nenHi npHMiineHHJi B i g unmix npHMi eHb; 
- 3aMiHiTH n e p e r o p i j i i ejieKTpHHHi j i aMnu y BH6yxoHe6e3nenHHx 
cBiTHibHHKax iHHiHMH BHgaMH jiaMn a 6 o i a M n a M H 6ijibHioi n o T y m i o c r i , H d K Ti, 
Ha ind po3paxoBaHHH cBiTHjibHHK; 
- 3aMiH^TH 3axHcT (TenjioBi ejieMeHTH, 3ano6i>KHHKH, p o 3 n i n j i K B a n i ) 
eueKTpooGjiagHaHHJi iHHHMH BHgaMH 3axHcTy a 6 o 3axHcToM 3 iHiHHMH 
HoMiHaibHHMH napaMeTpaMH, Ha jnd He eneKTpoo6nagHaHHa He p o 3 p a x o B a H e ; 
- e K c n i y a T y B a T H eneKTpoo6nagHaHHa 3 3aHH>KeHHM piBHeM Macjia. 
n p H p o 6 o T i Ha BHcoTi, Ha c T o B n a x noBiTpaHoi ' jiiHii e u e K T p o n e p e g a n i a 6 o 3 
g p a 6 H H H H pHiinyBaHb, o n p o B o g a T b c a npH BigKiKHeHHi HanpyrH, H e o 6 x i g H o 
nepeKoHaTHcb y B i g c y r a o c r i HanpyrH Ha jiiHii, a TaKo>K y MiHHocTi cToBna . 
n p u c T y n a K H H g o po6oTH Ha cToBni , H e o 6 x i g H o npHB' jOaracb g o Hboro 
3 a n o 6 i ^ H H M n o a c o M i n p a H K B a r a , CTOJIHH Ha o 6 o x Horax . 3 a 6 o p o H a e T b c a B j i i 3 a r a 
Ha o n o p y Ta 3jia3HTH 3 Hei 6e3 KirTiB. 3 a 3 H a n e m po6oTH BHKoHyKTb He MeHime 
g B o x e jeKTpoMoHTepiB. 
n p u p o 6 o T i Ha g p a 6 u H a x c j i ig K o p u c T y B a r a c b jierKHMH i MiHHHMH 
nepeHocHHMH gpa6uHaMH i cTpeM'jnncaMH. C x i g H i M a K T b 6yTH npaMoKyTHi, 
Bpi3aHi. 3 a 6 o p o H a e T b c a 3 a c T o c o B y B a r a g p a 6 u H H , 3 6 u r i HBaxaMH, 6e3 Bpi3aHHa 
cx igHiB i 6e3 C T J d K K H T J I T H B 6ojrraMH, a TaKo>K 6e3 r o c T p u x M e T a i e B u x m u n i B 
( n p u p o 6 o T i Ha M ' J I K H X n i g j i o r a x ) Ta ryMoBHx HacoHeHHHKiB ( n p u p o 6 o T i Ha 
TBepgHx n i g j o r a x ) . 
^ p a 6 u H a He noBHHHa n p o r H H a r a c b n i g B a r o K ejieKTpoMoHTepa. Po3cyBHi 
g p a 6 u H H M a K T b 6yTH M U J H O 3 'egHaHi Mi>K C O 6 O K r acaMH, o He g o n y c c a K T b 
g o B i i b H o r o po3cyBaHHa n i g Hac po6oTH. 
^ p a 6 u H H , n p u c T a B i e H i g o T p y 6 o n p o B o g i B , noBHHHi MaTH Ha BepxHix 
c iHHax c n e H i a i b H i r a c u g j i a 3 a x B a T a 3 a T p y 6 y . 
3 a 6 o p o H a e T b c a g j i a n i g c T a B o c BHKopHcTOByBara B H n a g c o B i npegMeTH 
(ainHKH, 6 O H K H To o ) . H e o 6 x i g H o K o p u c T y B a r a c b nigcTaBKaMH THnoBoi 
KoHcTpyKHii. 
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lTpH p o 6 0 T i 3 pyHHHM iHCTpyMeHTOM He MO>KHa KnacTH ftoro Ha 
e j ie ic rponpoBogH Ta eneKTpoo6nagHaHHa. 
E^eKTpH iK0BaHHH iHCTpyMeHT (gpHji i , r a f i K o K p y r a , iHm^yBaj jbHi MaiiiHHH 
Ta iH.) 3acTocoByBaTH 3 a yMoB noBHoi' Horo cnpaBHocTi Ta npH Hanpy3i He 6ijn>uie 
2 2 0 B , a B npHMiineHHiix 3 n i g B H i n e H o K HeGe3neKoK - He GijTbiiie 4 2 B . 
K o p n y c e ieKTpoiHcTpyMeHTy, i n o n p a H K e npH Hanpy3i n o H a g 4 2 B 
( H e 3 a i e K H o B i g nacToTH cTpyMy) , Mae 6yTH 3a3eMjieHHH. n p H p o 6 o T i 3 
e ieKTpoiHcTpyMeHToM H e o 6 x i g H o K o p u c T y B a r a c b ryMoBHMH pyKaBHHaMH. 
Ej ieKTpoMoHTep He noBHHeH BMHKaTH cTopoHHiMH npegMeTaMH py6HIbHHKH 
Ta KHonKH nycKaniB i BH3Hanara goTHKoM pyKH TeMnepaTypy HarpiBy 
eneKTpHHHHx MamHH i TpaHc opMaTopiB. 
3 a G o p o H a e T b c a 3HiMaTH nuaKaTH, 3a3eMneHHa Ta o G r o p o g K e H H a 6e3 
g o 3 B o n y KepiBHHKa po6 iT . 
EueKTpHnHi n p o B o g H d i g 3axHiu,arH B i g MexaHinHHx noniKogKceHb Ta B i g 
goTHKy g o cTaueBHx KaHaTiB, r a p a n u x n o B e p x o H b , mnaHr iB ra3onoj ryMeHeBoi 
a n a p a T y p H , Macen Ta K H C U O T , aKi pyHHiBHo BnuHBaKTb Ha i3ojiaHiK>. y BorKHx 
npHMiineHHax ix d i g n igBimyBaTH Ha n igcTaBKax . 
3 p o i y B a T H KHBHUbHi KaGeui i n p o B o g u d i g TiubKH rapanHM naaHHaM, 
3BapKBaHHaM a 6 o 3'egHyBaubHHMH My TaMH 3 i3o j i aHieK MicHb 3ponryBaHHa, 
piBHoHiHHoK H e n o m K o g K e H i H i3ojiaHii KaGeuiB i n p o B o g i B . 
CBiTHjbHHKH 3 jnKMiHecHeHTHHMH uaMnaMH n p u Hanpy3i 2 2 0 B 
go3Boj iaeTbci i BcTaHoBjnKBara Ha B H C O T He MeHme 2 , 5 M . H a MeHmiH B H C O T 
MoKKHa B c T a H o B j K B a T H TijbKH 3 a yMoB HegocTynHocTi i x KOHTaKTHHx nacTHH g j i a 
B H n a g K o B o r o goTHKy. 
4 .4 E H M o r n 6 e 3 n e K H niej i s i 3aKiHHeHHH P O 6 O T H 
n o 3aKiHneHHi poGoTH eueKTpoMoHTep noBHHeH: 
- n p u G p a r a iHcTpyMeHT, n p u n a g u , n p u c T p o i ; 
- B i g K j K n H T H TexHonor inHe e^eKTpH iK0BaHe oGuagHaHHa, BepcTaTH, 
BeHTHjaHiK; 
- 3HaTH c n e H o g a r , 3 a x u c H i Ta 3ano6bKHi 3 a c o G u i n p u c T p o i , onucTHTH 
Big n u u y Ta i H m o r o G p y g y i BigHecTH y B i g B e g e H e g j i a 36ep i r aHHa MicHe Ta 
n e p e o g a r T H c a . n o T i M B H M H T H oGuHnna i pyKH T e n u o K B o g o K 3 M H U O M aGo 
npHHHaTH g y m . 
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n p n n e p e g a n i 3 M I H H noBigoMHTH 3MiHHHKa, MaficTpa a 6 o agMiHicTpani io 
g o p o K H b o i ' op raHi3an i i n p o Bci n o M i n e m HecnpaBHOCTi Ta 3po6uTH n p o n e 
BignoBigHHH 3 a n n c y K y p H a n i . 
4 . 5 E H M o r n 6 e 3 n e K H B a e a p i H H H x c i n y a a i s i x 
n p n BHHHKHeHHi aBapifiHHx cHTyanifi eneKTpoMoHTep noBHHeH HerafiHo 
BHMKHyTH cTpyM y pa3 i : 
- n o ^ e ^ i B 3oHi P O 6 O T H ; 
- TpaBMH, m,o Tpannnacb KHMcb i3 o6cnyroByK>Horo nepcoHany; 
- y p a ^ e H H a eneKTpHHHHM cTpyMoM. 
n o M i T H B m n 3a ropaHHa , eneKTpoMoHTep noBHHeH HerafiHo npncTynuTH g o 
rac iHHa n o ^ e ^ i HaaBHHMH 3aco6aMH i noBigoMHTH c T a p m o r o n o 3MiHi. 
C T a p m n f i n o 3MiHi BH3Hanae BorHHine n o ^ e ^ i , M o ^ n H B i ninaxH 11 
nonnipeHHa i n o T p e 6 y y BigicniOHeHHi eneKTpoo6nagHaHHa B 3oHi n o ^ e ^ i . 
^ n a n b o r o BigKmonaeTbca KoMyTanii iHa a n a p a T y p a , 3nHBaerbca Macno 
MacnoHanoBHeHoro o 6 n a g m H H a , B u r i c H a e T b c a B o g e H b i3 cHcTeMH B o g H e B o r o 
o x o n o g ^ e H H a . 
O 6 n a g m H H a BigKmonaeTbca 6e3 po3nopag>KeHHa, a n e HacTynHHM 
noBigoMneHHaM H e p r o B o r o n o g o p o m r i i i op raHi3an i i . 
^ n a rac iHHa n o ^ e ^ i B eneKTpoycTaHoBKax eneKTpoMoHTep noBHHeH 
3acTocoByBaTH ByrneKHcnoTHi BorHeracHHKH, cyxn f i n i coK, a 3 6 e c T o B y a 6 o 
r p y 6 o m e p c T H y TKaHHHy. 
^ I K I H O noracHTH n o ^ e ^ y C B O I M H cHnaMH H e M o ^ n H B o , eneKTpoMoHTep a 6 o 
cTapmHfi n o 3MiHi noBHHeH HerafiHo BHKnHKaTH Han6nHKHy n o ^ e ^ H y KoMaHgy 
n o Tene oHy, p a g i o H H 6ygb-aKHMH 3aco6aMH 3B'a3Ky. 
n p H HemacHHx BHnagKax eneKTpoMoHTep noBHHeH yMiTH H a g a r a 
noTepn inoMy n e p m y Megnmry g o n o M o r y , n p n H e o G x i g r o c r i , BHKnHKaTH niBHgKy 
MegHHHy g o n o M o r y i noBigoMHTH agMiHicTpani io . 
n p n ypa>KeHHi eneKTpHHHHM cTpyMoM eneKTpoMoHTep noBHHeH HerafiHo 
3BinbHHTH n o T e p n i n o r o B ig g i i eneKTpHHHoro cTpyMy, BigKniOHHBniH 
eneKTpoycTaHoBKy B i g g ^ e p e n a KHBneHHa, a n p n HeMo^nHBocTi BigKnioneHHa -
BigTarHyTH fioro B ig c T p y M o B e g y n n x HacTHH 3 a o g a r a 6 o 3acTocyBaBniH 
nigpynHHH i3onanifiHHfi MaTepian. 
n p n BigcyTHocTi y n o T e p n i n o r o g n x a H H a i n y n b c y eneKTpoMoHTep noBHHeH 
3po6uTH fioMy nnyHHe g n x a H H a i HenpaMHfi (3oBHinnrifi) Maca>K c e p n a , 
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3BepHyBiiiH y B a r y Ha 3 . Po3mHpeHi 3 c B i g n a n * n p o pi3Ke noripniaHHii 
KpoBOo6i ry M03Ky. n p u TaKOMy CTaHi oKCHBjieHHii n o n H H a r a Hera f t ro , n i c n a n o r o 
BHKjiHKara mBHgKy MegunHy g o n o M o r y i noBigoMHTH agMiHicTpani io n p o 
HenacHHH BHnagoK. 
Ej ieKTpoMoHTep noBHHeH BMiTH nogaTH n e p m y g o n o M o r y npH on iKax . H e 
c j i ig CTi i ryBara 3 o 6 n e n e H o r o Micna o g a r i BHganaTH 6ijiH3Hy, n o npHj iunj ia g o 
paHH. 
n p H on iKy o n e n ejieKTpHHHoio g y r o i o H e o 6 x i g H o p o 6 u r a x o j i o g H i 
npHMonyBaHHa P O 3 H H H O M 6opHoi ' K H C J I O T H . 
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BlICHOBKH 
B pe3yj ibTar i BuKoHaHHa g a r o i GaKaj iaBpcbKoi P O 6 O T H Gyjio cnpoeKTOBaHO 
OHOTeMy ej ieKTponocTaHaHHa K o M n i e K c y Koji-neHTpiB. 
Po3r j iaHyTo g B a BapiaHTH 3oBHimHboro ej ieKTponocTaHaHHa Ta n p o B e g e H o 
TexHiKo-eKoroMWHe oGrpyHTyBaHHa B u G o p y cxeMH ejieKTpoKaiBjieHHa 
KoMnjieKcy. 
^ H B i e H H a g o K o M n i e K c y Gyjio n i g B e g e H e B ig HanGjiroKHoi r n n 
KaGej ibHoK ji iHieio MapKH A n B 3 n - 1 0 , n o cKj i agaeTbca 3 g B o x KaGejiiB, 
nepep i3oM 3 X 1 2 0 M M 2 npoKj iageHHx B 3eMjii. KaiBjieHHa 6 y g i B e j i b KoMnjieKcy 
B U K o p u c T o B y ^ T b c a TpaHc opMaTopHi n igcTaHni i pi3Hoi noTyKHocTi . 3 a x u c T 
TpaHc opMaTopiB i KaGejibHux j ini i i i 3oBHimHboi cucTeMH ej ieKTponocTaHaHHa 
3giiicHK>eTbcii BaKyyMHHMH BHMHKanaMu B E C K - 10 i 3ano6bKHHKaMH n K T 1 0 1 -
10. B u K o p u c T a H H a KaGeuiB 3 m u T o r o n o i i e T H i e H y 3Gijibiiiye Hagii iHicTb 
ej ieKTponocTaHaHHa, a n p u aBapifiHifi cHTyani i T p u B a i i c T b p o G o r a KaGej iK 
3Gij ibinyeTbca g o 8 r o g u H Ha goGy . 
TaKoKK B poGoTi po3r j iaHyTo Ta npoaHaj i i3oBaHo iHcTpyKniK 3 o x o p o H H 
n p a n i g j i a ej ieKTpoMoHTepa 3 peMoHTy Ta oGcj iyroByBaHHa ej ieKTpoycTaTKyBaHHa 
K m n e B u M nigcyMKoM BHKoHaHHa n b o r o g u n i o M H o r o npoeKTy e npugGaHHa 
3HaHb, yMiHHa K o p u c T y B a r a c a TeopeTHHHHMu i goBigKoBHMH MaTep ia i aMH, Ha 
n igcTaBi a K u x MoKuniBe yxBaj ieHHa oGrpyHToBaHoro TexHiKo-eKoHoMiHHoro 
p imeHHa i npaBuj ibHa n o G y g o B a c x e M u cucTeMu ej ieKTponocTaHaHHa. 
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